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Abstract

The National Handwriting Association or NHA (2019) explains that the act of
handwriting is a symbolic and visual way for individuals to represent language and concepts
in a physical and permanent format (NHA, 2019). The skill of handwriting is made up of
multiple components including the domains of handwriting (such as tracing, near-point
copying, writing from dictation or composition of sentences), legibility, speed, and
ergonomic factors (Schneck & Case-Smith, 2015).
Current handwriting assessments, such as the Evaluation Tool of Children’s Handwriting
(ETCH) or The Shore Handwriting Screening for Early Handwriting Development focus on
assessment and intervention for early childhood and elementary when writing skills are
developing. There are not handwriting assessment tools listed for adolescent students (Schneck
& Case-Smith, 2015).
Handwriting intervention can take on a variety of forms depending on the identified
needs of the individual. There are no national requirements for handwriting instruction in the
United States and there is variety among states and school districts of possible handwriting
instruction curriculums used (Schneck & Case-Smith, 2015). Resulting deficits may present in
students for a variety of reasons. Intervention may include accommodating the deficits through
the use of assistive technology (Schneck & Case-Smith, 2015). Intervention studies and research
are limited to early childhood and elementary aged students or adolescent students with
known disabilities (Schneck & Case-Smith, 2015).
Handwriting for adolescents in the school setting is a complex topic. The impact of
difficulty with handwriting skills can be observed in a variety of ways and has potential to
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impact a student’s future and career (Miller et al., 2018). Current educational standards, or
Common Core Standards, do not provide guidance for handwriting instruction beyond first
grade, resulting in no expectations for direct handwriting instruction in secondary grades
(Alstad et al., 2015). Intervention and assessment tools designed for younger students do not
support improving writing skills in adolescents. Referrals for occupational therapy practitioners
to address handwriting skills in the school setting are not limited to one age group.
Through three focused knowledge translation projects on this topic, it was found that
occupational therapy practitioners and other stakeholders working with this population agreed
with the importance of handwriting instruction in the school setting. Upon completion of the
literature review a professional poster reviewing the main themes of the findings indicated the
effects of Common Core standards on handwriting instruction. Through presentation of this
evidence at an occupational therapy professional conference, occupational therapy
practitioners indicated positive beliefs on the importance of this topic and the need for
increased awareness.
Through a second knowledge translation project using the evidence found, an article
was written to highlight the impacts of educational policy on occupational therapy practice in
the school setting. This allowed for recognizing future opportunities and understanding a
practitioner’s role in advocacy and education for stakeholders in the school setting.
The third knowledge translation format created was a formal slide presentation
including the literature review process, review of evidence and exploration of the role of
occupational therapy practitioners in advocating for change in the school setting. Following a
practice presentation at an occupational therapy practitioner community of practice meeting,

HANDWRITING AND ADOLESCENTS

10

occupational therapy practitioners expressed similar practice dilemmas and recognized the
strong evidence supporting handwriting instruction in the school setting. Completion of these
knowledge translation projects allowed for increased awareness, educating on opportunities
for advocacy and affirmed the importance of this topic for school-based occupational therapy
practitioners and related stakeholders.
Further research is needed to understand the implications handwriting difficulties have
on academic and non-academic outcomes in adolescents. Occupational therapy practitioners
have a unique role to advocate for the importance of handwriting instruction in elementary
grades and influence changes in educational policy through future research. Handwriting is an
important occupation for students in secondary grades and more research is needed to
understand how to develop and support success in this area.
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Chapter 1

Background
Handwriting has been a part of education since public schooling began. Historically,
penmanship and handwriting were a large part of the school day (NHA, 2019). Since the
increase in standardized testing and specialty curriculums has grown, there is a decreased
emphasis on handwriting (Alstad et al., 2015 & Barnett et al., 2018). Cursive is often no longer
a requirement in public education and printing may be taught only in kindergarten and first
grade classrooms, with use of a handwriting-specific curriculum varying widely across states
(NCLB, 2002). The availability of technology has reduced both the demand for handwriting as
well as opportunity to use handwriting skills in the classroom. Technology has also provided
more opportunity for accommodations for special populations, eliminating the need for
handwriting altogether.
School-based occupational therapy practitioners often receive referrals for fine motor
difficulties and requests for consultation for handwriting needs for both general and special
education students. In the elementary school setting, occupational therapy services in my
district have often focused on developmentally appropriate skills related to handwriting, such
as letter formation, pencil grasp and legibility. Many occupational therapy interventions in early
childhood and elementary settings address fine motor deficits, such as dysgraphia.
In the secondary school setting the role of an occupational therapy practitioner in
addressing poor handwriting is not as clearly defined. As students transition into higher grades,
the focus shifts from students learning the basic mechanics and academics of writing, to a
student using writing as a tool to learn more complex topics. For students who struggle with
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writing, negative behaviors toward the task may be expressed. This may look like refusal to
attempt work involving writing, avoiding writing longer lengths by using shortened answers,
and increased emotional responses, such as crying or yelling (Sangster-Jokic & Whitebread,
2011). Avoidance behaviors, sloppy writing and inability to complete writing for complex
learning tasks may increase, possibly even for students without identified disabilities. The
decrease in handwriting performance in general education students and the increase in
occupational therapy referrals to address these deficits has created a challenge for schoolbased occupational therapy practitioners in my district.
Interdisciplinary professionals may feel it is too late to fix bad handwriting habits in
adolescents and both teachers and students are left to try to manage the possible impacts on
academic outcomes. Others may believe handwriting is no longer a necessary skill and the use
of technology provides a substitute for poor handwriting skills in the school setting. Whether or
not students have an intervention from occupational therapy for handwriting, it is often not
carried over in the classroom due to increased technology use. Students are able to complete
handwriting practice in the isolation of occupational therapy sessions but generalization of the
skill may be difficult due to environmental and curriculum deficits in the general education
classroom.
In middle schools, use of technology accommodations has had some positive outcomes
in allowing students to type versus hand write assignments (Gerde, Foster & Skibbe, 2014). Use
of accommodation tools such as a pencil grip or writing checklist can be less effective for a
variety of reasons including: lack of motivation of the student to use the tool, individual
students’ refusal, and lack of staff support to implement occupational therapy
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recommendations across all settings (Freeman et al., 2007). Many suggested interventions such
as specialty paper, using a pencil grip or using a slant board may not be financially possible for
the number of students who may need them. Curriculum changes and removal of direct
instruction in handwriting at a developmentally appropriate age, from 5 to 10 years old, could
be a contributing factor to the increase of special education referrals in middle school that
could be a result of lack of instruction versus disability (Donica, 2010a, 2010b & NCLB, 2002).
A systemic change would need to include state or national changes to curriculum
standards to reflect the developmental needs of the average student. This may consider
including standards for explicit handwriting instruction beginning in kindergarten. Additional
instruction and skill development could continue through 4th grade and include instruction in
both print and cursive handwriting skills. Additional considerations may be changes to
educational and licensing standards for public school teachers to include competencies in the
development and instruction of handwriting skills. Occupational therapy professionals have an
opportunity to play a role in offering insight into the necessary components of these changes
and how to best understand childhood development of handwriting skills. For example,
changes could include occupational therapy consultation for handwriting instruction
curriculums provided district wide for all students.
My interest in the topic of handwriting instruction began as my own practice dilemma.
As a school-based occupational therapy practitioner since 2014, I had worked in elementary
schools with kindergarten through 4th grade students. Addressing fine motor skills and
handwriting in this setting was a frequent intervention for my students and presented as a
functional skill to work on in the classroom environment. Following a change in staffing, I was
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reassigned to work in two middle school buildings with 5th through 8th grade students. These
buildings presented with different educational practices which included use of personal iPads
for all students to complete academic work in the general and special education setting.
Difficulties with fine motor skills and handwriting no longer had a functional role in a child’s
school day and natural opportunities for use of these skills were less likely to present
themselves in the classroom. As a result of this lack of natural opportunity, students struggled
when presented with handwriting tasks. I also experienced an increase in refusal and negative
behavioral responses when presenting handwriting or fine motor tasks to students. As teachers
and parents continued to express concerns about their students handwriting skills, I was faced
with the dilemma of how to address handwriting in the adolescent population. This allowed for
the opportunity to complete a literature review and explore the evidence to provide researchbased interventions in order to best address this practice dilemma.
Review of the Evidence
Changes in educational practices, use of technology and delivery of occupational
therapy services all impact handwriting instruction in the school setting. Completion of this
literature review highlights current knowledge regarding handwriting as an occupation and
handwriting development, performance skills, current educational practices, handwriting
assessment and intervention, and assistive technology.
Handwriting as an Occupation and Handwriting Development
The National Handwriting Association or NHA (2019) explains that the act of handwriting
is a symbolic and visual way for individuals to represent language and concepts in a physical
and permanent format. Forms of handwriting date back to early cave paintings as a way for
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humans to express ideas and create permanency of language (NHA, 2019). The performance of
handwriting is not a task that is automatic, such as swallowing, but must be learned based on
the language and set of symbols used by individuals in the environment (NHA, 2019). The NHA
believes that an individual’s handwriting is used for both functional tasks as well as a form of
self-expression and identity unique to each person. The task of handwriting encompasses the
sharing of learning and ideas, allowing self-expression through the art form of written text and
involves language, cognitive, motor and perceptual skills all in one activity. Learning letters and
how to write them is part of handwriting instruction that may begin in pre-school and
kindergarten. Research on the developing brain and how motor control skills are acquired
suggests automaticity with handwriting tasks is formed by approximately age 10 (Palmis et al.,
2017). These findings support that handwriting instruction is important in pre-school and early
elementary. In a comparative correlational study design, results found that there was little or
no change in handwriting legibility across grade levels when comparing samples between 7th,
8th and 9th grade students without motor deficits (Weintraub et al., 2007). In contrast, a study
conducted by Alstad et al. (2015) compared cursive, manuscript and keyboarding writing skills
in 4th through 7th grade students. Results indicated learning or improvement as students aged,
suggesting the importance of continuing explicit instruction in these areas of handwriting
beyond primary grades (Alstad et al., 2015).
Performance Skills and Handwriting
Fine motor skills include multiple body parts to perform simple and complex tasks in a
variety of settings. Handwriting requires fine motor skills that involve the eyes, hands and arms
as well as cognitive skills to perform the task (Graham & Weintraub, 1996). Fine motor skills are
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important for coordination between the brain and the small muscle groups in the upper limbs
to execute tasks (Folio & Fewell, 2000). Fine motor skills are required to do things like zip a
coat, tie shoes, open a combination lock or turn pages in a book. The American Occupational
Therapy Association (2014) notes cognition, self-regulation and fine motor skills as specific
performance skills in the Practice Framework: Domain and Process (AOTA, 2014). Difficulties
with fine motor skills may be witnessed in all settings and areas of life for children, not just in
school or with handwriting. Important links to improved learning across other subjects has also
been made. A longitudinal study measuring growth in handwriting skills and functional motor
skills demonstrated an association between learning in the area of handwriting and links to
higher performance in procedural or functional motor tasks and improved literacy outcomes in
school years beyond kindergarten (Julius et al., 2016). James and Engelhardt (2012) found
areas in the brain related to reading or the “reading circuit” were activated after letter
formation handwriting practice and was not lit up or activated during tracing or typing the same
letters. Early et al. (1976) found possible links to increased accuracy in reading or literacy and
spelling to direct instruction in cursive handwriting. A possible explanation for this link could be
the decreased motor demands needed for cursive handwriting as the letters connect to each
other and allow for more fluid hand movement than printing (Early et al., 1976). Further
research is needed to understand more about how secondary aged students learn and develop
in the area of handwriting skills.
Self-regulation has been proposed as a set of skills that needs to be examined as they
relate to fine motor problems in children with developmental coordination disorders. Actions
are impacted by any student’s ability to make decisions, learn and feel motivation to complete
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an action, and the task of handwriting is no exception. Learning and cognitive disabilities can
impact a student’s effort and performance to complete handwriting tasks. In their theoretical
and empirical review, Sangster-Jokic and Whitebread (2011) provided an overview of the role of
self-regulation and meta-cognition in learning and motor skill acquisition. They proposed that
difficulty with self-regulation skills offers an alternative explanation for performance difficulties
in fine motor skills outside of the difficulty with sensory and motor function. In a Cochrane
systematic review of randomized controlled trials on the use of meditation for self-regulation,
findings were unclear on improving self-regulation skills in children with ADHD
(Krisanaprakornkit et al., 2010). Further research is needed to answer questions about how selfregulation plays a role in handwriting development and what interventions are most effective
in this area.
Research has also explored the link between cognitive development and handwriting
performance. In a correlational study design, handwriting speed was measured for 23
adolescents and adults with Down syndrome. Handwriting speed results were found to have a
possible relationship with cognitive and developmental age, leading to a speculation that
cognitive skills play a role in handwriting skills (Moy et al., 2017). Conversely, a correlational
research study by Chen et al., (2014) found that increased participation in fine motor tasks,
such as handwriting, showed a positive relationship with higher cognitive skills in twelve
adolescents with Down syndrome. Similarly, students’ belief in their own performance can
impact outcomes. In a psychometric study using the Adolescent Literacy and Self-Efficacy
Survey, deFur & Runnells (2014) found 22 high school students with special education services
reported the highest dissatisfaction with their performance in self-regulation and writing skills
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in the academic setting when compared to 249 students without special education services.
More research is needed to understand how cognitive disabilities impact handwriting skills and
acquisition in secondary age groups and what occupational therapy interventions are most
appropriate with these specific populations.
Current Educational Practices
There are no national requirements for handwriting instruction in the United States and
there is great variety among schools and districts throughout the country (Donica, 2010a,
2010b & NCLB, 2002). Common Core Standards that involve direct handwriting instruction are
only mandated up to first grade (Alstad et al., 2015 & Barnett et al., 2018). In 2010, the National
Governors Association Center for Best Practices & Council of Chief State School Officers
(NCACBP & CCSSO, 2010) released the Common Core Standards which removed the necessity
for cursive writing instruction and updated English Language Standards for handwriting
requirements for kindergarten through 2nd grade. These English Language Standards and Math
standards were adopted by 40 states total, with Minnesota adopting only the ELA standards
(NCACBP & CCSSO, 2010). These general guidelines state specifically what is needed for
content and educational requirements but not how this content is to be taught. No specific
guidelines are given for curriculums or materials for districts or teachers to use for both EnglishLanguage Arts standards or Math Standards (NCACBP & CCSSO, 2010).
The specific language around handwriting is limited (See Appendix A.1). Through
analysis of the Kindergarten through 12th grade English Language Arts standards there are a few
lines of text that provide teachers and districts with guidelines around writing. These are seen
in the kindergarten and first grade “Conventions of Standard English” which states the student
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will “print many upper and lowercase letters” for kindergarten and “print all upper and
lowercase letters” for first graders (NCACBP & CCSSO, 2010). Other notable language to
consider with some association to handwriting is under the “Print Concepts” section stating in
kindergarten there are requirements for understanding print concepts such as text being read
from left to right and to recognize spoken word can be represented in written language, which
includes spaces between words. There is no language to address the core skills needed to be an
efficient writer, such as letter formation, line placement or an efficient grasp pattern (NCACBP
& CCSSO, 2010).
Jones & Hall (2013) were among a group of Utah educators who noticed the deficit of
handwriting in the standards and included handwriting instructional requirements for the Utah
Common Core Standards which includes instruction in reading and writing both print and
cursive. Similarly, Zubrzycki (2012) notes other states such as Massachusetts and California
have consulted researchers and developed supplemental curriculums to fill in the gaps of
handwriting instruction in the Common Core Standards based on evidence that handwriting
instruction is important for learning.
Handwriting Assessments and Interventions
The role of the occupational therapy practitioner in a special education assessment is to
complete evaluations that measure fine motor skills, such as handwriting skills. Handwriting
assessments are developed to examine the multiple domains of handwriting as well as the
individual skill factors, and can sometimes be used to diagnose difficulties such as dysgraphia
(Schneck & Case-Smith, 2015). Using task analysis, the skill of handwriting can be broken down
into multiple components. These include the domains (or types) of handwriting (such as tracing,
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near-point copying, writing from dictation or composition of sentences), the legibility of
handwriting (including spacing, alignment, letter size and letter formation), (Graham, Berninger
& Weintraub et al., 1998) and writing speed and ergonomic factors (grasp, posture and
positioning) (Amundson, 1998, & Graham, 1992).
Current handwriting assessments are standardized or normed for younger age groups
(see Table 1).
Table 1
Standardized Handwriting Assessments
Standardized Handwriting Assessment

Normative Age Group

Source

Evaluation Tool of Children’s
Handwriting (ETCH)

1st through 6th grade

(Amundson,1995)

Here’s How I Write

2nd through 5th grade

(Goldstand, Gavir &
Cermack et al., 2013)

Minnesota Handwriting Assessment

1st and 2nd grade

(Reisman, 1999)

The Shore Handwriting Screening for
Early Handwriting Development

3 years to 7 years old

(Shore, 2003)

The Test of Handwriting Skills

5 years to 11 years old

(Gardner, 1998)

The Print Tool- Handwriting Without
Tears

6 years old +

(Olsen & Knapton, 2006)

There are few specific handwriting assessment tools listed for adolescent students or
adults. Some assessments are available to examine the underlying skills, such as visual
perceptual skills or grip strength, that may impact the task of handwriting in older populations.
For example, an occupational therapy practitioner may consider a standardized assessment to
measure grasp strength and consider the results and how it may impact holding a pencil for
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writing tasks. Once assessments are completed and deficits are identified, handwriting can be
addressed through interventions.
Handwriting intervention can take on a variety of forms depending on the identified
needs of the individual (Schneck & Case-Smith, 2015). There are a variety of approaches to
handwriting instruction in the school setting for educators. Traditional handwriting instruction
may include a systematic and practiced approach for letter identification and formation prior to
introducing more complex writing skills (Schneck & Case-Smith, 2015). The ‘whole-language’
approach emphasizes understanding the meaning and context of writing at the same time as
learning the mechanics of writing, such as letter formation (Tseng & Chow, 2000 & Vreeland,
1998). This involves introducing the concepts simultaneously and only providing additional
instruction in mechanics on an as needed or individualized basis (Tseng & Chow, 2000 &
Vreeland, 1998). In a systematic review by Grajo, Candler & Sarafian (2020) moderately strong
evidence was found for explicit and direct practice of the following skills for improving
handwriting skills and legibility: learning letter formation, efficient grasp, line placement, size
and spacing.
Intervention may include accommodating the deficits through the use of assistive
technology (Gerde, Foster & Skibbe, 2014). Other models that can be used to address and
remediate skills may be taking a motor learning approach to provide repetition and practice
based on the needs of the child (Howe, Roston & Sheu et al., 2013). A sensori-motor approach
to remediation may include multi-model presentation of letter formation for students who
struggle in this area (Denton, Cope, & Moser, 2006). A biomechanical approach can address
strength, grasp and positioning for handwriting performance including the use of modified tools
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and materials, such as a slant board or weighted pencil (Amundson, 1998). Cognitive
interventions such as a writing checklist or environmental adaptations to improve attention can
assist in improving handwriting output. Finally, a psychosocial model may help to address
internal motivation and self-perspective in relation to handwriting skills for the student
(Hammerschmidt & Sudaswad, 2004 & Missiuna, Mandich & Polatajko et al., 2001). Most
intervention studies and research have been limited to early childhood and elementary aged
students (Schneck & Case-Smith, 2015).
When choosing an intervention to address student’s needs, it is clear the complex task
of handwriting needs to be taught and supported in the school setting beyond just the
occupational therapy intervention. In a review of literature, Engel et al. (2018) found that
curriculum-based writing interventions demonstrated improvement in writing legibility for
preschool to second grade students. Most handwriting assessments and interventions are
designed for elementary aged students. Current assessment of handwriting legibility in
secondary grades is difficult due to the lack of standardized instruction based on Common Core
Standards, which do not address recommendations for explicit instruction in handwriting
beyond first grade (Alstad et al., 2015, & Barnett et al., 2018). Alstad et al. (2015) indicated
learning or improvement as students aged suggesting the importance of continuing explicit
instruction. Modification of standardized assessment tools is needed when working with
secondary populations (Alstad et al., 2015). Alstad et al., 2015, found that despite lack of
instruction in keyboarding, students with known learning disabilities performed significantly
better in typing individual letters versus writing them. This suggests deficits in basic letter
formation is associated with overall writing quality and perhaps students with learning
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difficulties would benefit from continued instruction beyond primary grades (Alstad et al.,
2015). Due to the lack of formalized instructional programs, assessing adolescent handwriting
legibility is difficult (Barnett et al., 2018).
Handwriting interventions and curriculums used by occupational therapy practitioners
are most commonly designed for young children. Through a literature review on the role of
occupational therapy practitioners in the preschool setting across the US, results of 15 studies
reported intervention for the development of graphomotor or writing skills as a primary area of
occupational therapy practice (Jasmin et al., 2018). Results suggested the importance of early
intervention for writing skills and its possible impact on future educational success (Jasmin et
al., 2018). Despite the more common interventions and curriculums being available for younger
children, these difficulties in handwriting, such as pencil grasp and letter formation, can impact
adolescent writers as well. An observational study of writing done by college students by Shah
et al., (2015) found that immature grasp patterns did not impact handwriting speed and
legibility in writing samples. Lack of correlation in the writing samples for this study suggest that
pencil grasp may not be a primary focus in secondary handwriting intervention, but more
research is needed to make this conclusion for practice recommendations (Shah et al., 2015).
In comparison, letter formation was found to have a possible impact on overall legibility in
literature reviews, but variation in study design and generalization of findings is weak overall
(Weintraub et al., 2007, & Barnett et al., 2018). Further research is needed to explore the
impact of the lack of handwriting instruction for adolescents and what possible
recommendations could result for occupational therapy practitioners serving this population.

HANDWRITING AND ADOLESCENTS

24

Assistive Technology
Occupational therapy practitioners are often involved in accommodating for poor
handwriting skills in secondary age groups, most often through the use of assistive technology.
Assistive technology might include using a computer, various types of keyboards, or speech-totext/dictation programs. In a survey of 443 Canadian occupational therapy practitioners who
work in pediatric settings, Freeman et al., (2007) found most likely recommendations were
keyboarding technologies offered by 93% of practitioners, with dictation technology as a
secondary recommendation reported by 72% of practitioners. A combination of both
keyboarding and dictation was reported by 83% of practitioners.
Common influences to recommending strategies included the education and support
needed to use the technology, the availability of necessary equipment and the related cost or
expense included with these types of assistive technologies (Freeman et al., 2007). Similarly, in
a meta-analysis of writing instructional methods by Graham & Perin (2007) 18 total studies
were examined that measured word processing tools, including using a laptop and direct
instruction in use of word processing programs for editing, as an approach for writing
instruction in adolescents (Graham & Perin, 2007). A mean weighted effect size of 0.55 was
found indicating improved or increased writing output in academic settings in students in 4th
through 12th grade (Graham & Perin, 2007). In a review of single design case studies Cook &
Bennett (2014) found medium effects on written expression for high school students who used
a pen top computer, or a pen with a compatible computer/recording device, as an assistive
technology tool for essay writing. Findings did not specify the impacts on overall writing
legibility using this tool, and further research is needed on newer technology tools (Cook &
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Bennett, 2014). Assistive technology is a quickly advancing field. Increased use of technology is
becoming an expected part of Western culture and is becoming more affordable and accessible
to the general population. More research needs to be done to address the training and
education needed by occupational therapy practitioners to understand how to best
recommend and utilize these tools with the adolescent population.
Regardless of the intervention chosen or the student’s needs, it is clear the complex task
of handwriting needs to be taught and supported in the school setting beyond just the
intervention by the occupational therapy practitioner. Educational standards and systems
changes are needed to ensure students are provided with direct handwriting instruction at a
developmentally appropriate time to prevent deficits in writing due to lack of instruction.
Occupational therapy practitioners have a unique opportunity to share their knowledge about
the importance of handwriting instruction, development and fine motor skills to effect change
in the public-school setting.
Significance and Innovation
Handwriting is an important activity completed by students of all ages. Handwriting has
been shown to be important for development of related fine motor and learning skills,
including reading and comprehension (James & Engelhardt, 2012). Learning to write in a
mature and efficient manner used to be a primary focus in the educational setting. As Common
Core standards and technology use in schools changed, this direct instruction in handwriting
has decreased and even disappeared in some schools. Many occupational therapy practitioners,
educators, and parents may not be aware of the implications of the Common Core Standards as
related to teaching handwriting.
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As a result, more students with and without disabilities struggle to learn to write,
develop poor writing habits and thus are unable to use writing as a tool to learn. Most
handwriting assessments and interventions are designed for elementary aged students. Current
assessment of handwriting legibility in secondary grades is difficult due to the lack of
standardized instruction based on Common Core Standards, which do not address
recommendations for explicit instruction in handwriting beyond first grade (Alstad et al., 2015,
& Barnett et al., 2018). Alstad et al. (2015) indicated learning or improvement as students aged
suggesting the importance of continuing explicit instruction in handwriting. Modification of
standardized assessment tools is needed when working with secondary populations (Alstad et
al., 2015). Findings regarding success with typing individual letters while struggling to write
them suggests deficits in basic letter formation can impact overall writing and perhaps students
with learning difficulties would benefit from continued instruction beyond primary grades
(Alstad et al., 2015). Due to the lack of formalized instructional programs, assessing adolescent
handwriting legibility is difficult (Barnett et al., 2018).
Ultimately, changes in policy and educational practices to include handwriting
instruction are needed to create an educational workforce that is able to balance the demands
of various academic content areas with the foundational tools needed to be a successful
student. Handwriting is one of these tools. Education staff needs to be prepared to meet the
needs of all students, including those who would benefit from efficient skills in writing in order
to write to learn in higher grades. In order for this to happen, education policy needs to reflect
this need and provide teachers with the necessary guidelines, training and resources to reach
this goal.
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Referrals for occupational therapy practitioners to address handwriting skills in the
school setting are not limited to one age group. Difficulty in these areas can be related to
cognitive skills as well as impact students’ confidence and self-efficacy in the school setting
(deFur & Runnells, 2014). Handwriting is not just an occupational therapy issue; it is an
educational issue. All students deserve the instruction to develop the skill to write to learn to
the best of their ability. Not providing all students with adequate writing curriculum in
elementary years results in decreased success in handwriting tasks across grades. Much
continues to be unknown about effective interventions for middle school students in the areas
of handwriting and legibility specifically. Most studies focus on specific populations, such as
those with Down syndrome, but these findings cannot be applied to the adolescent population
as a whole. Many available studies focus on effective instructional practices in writing and
literacy for this age group, which is not considered the scope of practice for occupational
therapy practitioners in the school setting. It is my goal that by revisiting educational policy and
educating decision makers and stakeholders, changes in requirements for handwriting
instruction are possible. Returning explicit instruction in handwriting to the classroom has a
possibility of highly influencing student potential and outcomes. This exploration of best
practice in instruction to influence policy change needs to include scaffolds for handwriting
instruction for all age groups in the school setting in order to develop mature writing skills and
maintain those skills through higher level instruction throughout a student’s educational career.
Aims
The aim of the first knowledge translation project was to increase occupational therapy
practitioners’ awareness of research and current practices on handwriting instruction for
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adolescents by presenting a poster at the 2019 Minnesota Occupational Therapy Association
annual conference.
The aim of the second knowledge translation project is to increase occupational therapy
practitioners’ awareness of the impact of Common Core Standards educational policies on
handwriting instruction in public education by writing an article for the American Occupational
Therapy Association Children and Youth Special Interest Section (SIS) Quarterly.
The aim of the third knowledge translation project is to increase occupational therapy
practitioners’ awareness of research and educational policy on handwriting instruction for
adolescents by presenting a short course or professional poster at the 2021 American
Occupational Therapy Association (AOTA) annual conference.
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Retrieved from http://www.corestandards.org/wp-content/uploads/ELA_Standards1.pdf
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Chapter 2. Handwriting Instruction for Adolescents: A Knowledge Translation Project at the
2019 Minnesota Occupational Therapy Association Annual Conference
Aim
The aim of this knowledge translation project was to increase occupational therapy
practitioners’ awareness of handwriting research and current practices on handwriting
instruction for adolescents by presenting a poster at the 2019 Minnesota Occupational Therapy
Association (MOTA) annual conference.
Description
For this knowledge translation project, I presented a professional poster on my
evidence-based project on handwriting intervention for adolescents in the school setting. The
title of my poster was “Is Handwriting a Lost Occupation? Exploring Evidence for Handwriting
Instruction for Adolescents.” The poster included information on four critically appraised
articles on handwriting and occupational therapy in the school setting. Additional information
included the four primary themes that emerged from the literature review and their
implications for practice. Information presented on the poster that is specific to Minnesota
includes Minnesota's English/Language Arts Common Core Educational standards and recent
legislation proposed for the reintroduction of cursive handwriting instruction in Minnesota
public schools through grant funding.
I attended the annual conference of the Minnesota Occupational Therapy Association
on Saturday, October 26th, 2019 as a presenter during a poster session. My poster was set up
for viewing throughout the entire day, so attendees could view my materials as they had time.
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There was also a 30-minute window where I stood by my poster, answered questions and
administered a small survey to attendees viewing my poster.
Approach
The approach for this knowledge translation was a professional poster presentation.
This poster was created using a single slide presentation template. The sections of the poster
included: Introduction, Critical Appraisal of Key Findings, Identified Themes, and Implications
for Practice, Conclusion and References. My poster was printed on a 36” by 48” paper and
mounted on a tri-fold poster board for viewing.
Audience and Venue
The audience for my poster presentation was approximately 250 occupational
therapy practitioners and occupational therapy students attending the 2019 Minnesota
Occupational Therapy Association Annual Conference. The event was held at the Continuing
Education Building on the University of Minnesota Campus in St. Paul, Minnesota. The set-up
of the venue included a large foyer area. This area included a variety of vendors, an area for
refreshments, the check-in and registration area, and the poster presentation area. The
posters were set up in a large semi-circle so attendees could walk and view posters
consecutively. Other presentation sessions were held in conference rooms on the other side
of the foyer.
Learning Objectives
As a result of viewing my poster presentation, participants will:
•

Describe changes in handwriting instruction in public schools in Minnesota
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Examine the impact of lack of handwriting instruction and changing educational
policy on school-based occupational therapy practice

•

Identify the evidence for the importance of handwriting instruction for students
learning, cognition, motor development and self-efficacy.

Evidence of Approach Used
I submitted a one paragraph description for the call for proposals to the Minnesota
Occupational Therapy Association annual conference in June, 2019. After the description was
reviewed, I was accepted for a poster presentation for the 2019 MOTA annual conference. No
additional feedback was given in the application process. I created my professional poster with
guidance and revision feedback from Dr. Julie Bass throughout the summer of 2019.
Evaluation Method
Due to the style of this presentation, there was limited opportunity for an accurate
measurement of the learning objectives. While standing at my poster I asked individuals
viewing the poster to complete a 2- question survey regarding their opinions of the use of
handwriting in their everyday lives and the importance of handwriting instruction in public
schools. I was unable to create a formal measurement of learning or understanding to evaluate
the intended learning objectives. I was also unable to evaluate or include survey results for
individuals who may have viewed my poster throughout the day, outside of the scheduled
poster session time.
I plan to explore other opportunities to share this poster in the future as a knowledge
translation strategy for occupational therapy practitioners.
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Appendix B.1. Poster Presented at the 2019 MOTA Annual Conference

Is handwriting a lost occupation? Exploring evidence for handwriting instruction for adolescents
Hayley DeMers, MA, OTR/L, Doctoral Student
Introduction
● The skill of handwriting is not an automatic task, but must be learned 11
● Handwriting encompasses language, cognitive, motor, and perceptual skills 11
● Most studies regarding handwriting instruction are focused on early childhood and
elementary aged students 1,2
● Common Core Standards used by Minnesota public schools have standards for
handwriting instruction for preschool through first grade only 1,2 (Figure 1)
● The type of handwriting instruction in general education may change handwriting
development in early childhood and later performance in adolescents 14
Developing a PICO Question for Evidence Based Practice Literature Review
In adolescents with fine motor delays what interventions in the school setting
result in positive academic and non-academic outcomes?
P: Patient/Population/Problem

I: Intervention

C: Comparison

O: Outcome

Adolescents with fine motor
delays, or dysgraphia

Best way to
address fine motor
delays in
adolescents

Adolescents without fine
motor delays

Academic and nonacademic outcomes in
the school setting

Figure 1: Minnesota Common Core Standards for
Conventions of Standard English

MN State Senate Bill # SF 193
A bill for the production of an English language arts standard cursive
curriculum by the commissioner of education to be used for
elementary student to develop legible cursive handwriting by 5th
grade. Educational funds to be given as grants to schools who adopt
the state developed curriculum.
- Introduced January 2019
- Authors: Rest, Nelson, Wiger, Cwodzinski and Eichorn
Retrieved from https://www.revisor.mn.gov/bills/text.php?version=latest&session=ls91&number=SF0193&session_year=2019&session_number=0&format=pdf

Retrieved from
https://www.google.com/search?q=cursive+writing&tbm=isch&sxsrf=ACYBGNRkhrWzOlwYnm8e9jbYsa_OBGVrQ:1568471481913&source=lnt&tbs=sur:fc&sa=X&ved=0ahUKEwin5ZPM
w9DkAhVVsZ4KHRgKAgMQpwUIIw&biw=1440&bih=681&dpr=1&safe=active&ssui=on#imgrc=rJ
ML6oL5i0yvzM:

Retrieved from https://www.google.com/search?biw=1440&bih=681&tbs=sur%3Afc&tbm=isch&sxsrf=ACYBGNQyd0of3M4vlHGdAF58q-i-l4qdw%3A1568471491997&sa=1&ei=w_l8Xey8PJC9gTribvQBw&q=hands+wrirint&oq=hands+wrirint&gs_l=img.3...197759.199025..199108...0.0..1.238.1361.6j5j1......0....1..gws-wizimg.......35i39j0j0i67.knXTYNicW6g&ved=0ahUKEwisqvvQw9DkAhWQnp4KHevEDnoQ4dUDCAc&uact=5&safe=active&ssui=on#imgr
c=hfGaWcEi8o4tBM:

Retrieved from https://education.mn.gov/MDE/dse/stds/ela/

Databases Used: Cochrane Database of Systematic Reviews, PubMed, ProQuest Education Database, CINAHL with
Full Text, ERIC/EBSCO Host, Google Scholar

Critical Appraisal of Key Findings
Developmental trends in handwriting performance among middle school children 16
● Question: Validity of the Handwriting Assessment for Middle School on performance
factors for students who write in Hebrew?
● Methods: Examined results for students grade 7-9 without disabilities on the
Handwriting Assessment for Middle School in Hebrew
● Findings: Content validity and inter-rater reliability were determined to be strong,
further research and development in multiple languages is needed
The Relationship of Pencil Grasp on College Students’ Handwriting Speed and
Legibility 15
● Question: What is the relationship among pencil grasp, handwriting speed and legibility
in college students?
● Methods: Observing for a correlation between grasp, speed and legibility in a
convenience sample of 100 college students
● Findings: No statistical significance was found between pencil grasp and handwriting
legibility or speed
Development of the handwriting legibility scale (HLS): A preliminary examination of
reliability and validity 2
● Question: Is the Handwriting Legibility Scale a valid and reliable assessment for
classroom teachers to assess handwriting skills?
● Methods: use of assessment tool on students without disabilities ages 8 to 14 years
old
● Findings: Difficulties related to developing assessment tool may be a result of lack of
instruction in handwriting at this age level and variability of previous handwriting
instruction received. Need for further research with various ability levels.
Assistive technology and handwriting problems: What do occupational therapists
recommend? 6
● Question: What assistive technology tools do occupational therapists recommend for
poor handwriting skills
● Methods: 443 Canadian occupational therapists who work in pediatrics completed a
survey about use of assistive technology
● Findings: Most popular tools used was keyboarding by 93% of therapists and dictation
technology used by 72% of therapists. More research is needed to understand the
training and consultation needed by Occupational therapists for successful use of
assistive technology

Themes
Handwriting Development
•Common Core Standards for handwriting instruction goes through first grade 1,2
•Motor skill automaticity in handwriting develops by age ten 12

Self-Regulation, Cognition and Self-Efficacy in Handwriting
•Learning and cognitive disabilities, as well as self-regulation difficulties, may have some
influence on handwriting skills 3,8,10,13
•Handwriting difficulties may change a students’ participation and self-efficacy 5

Handwriting Assessment and Intervention in Secondary Age Groups
•Studies provide inconclusive results about the importance of grasp or letter formation and its
impacts on adolescents writing 15
•Assessing and remediating handwriting in adolescents is difficult due to lack of curriculum and
standardized assessment tools for this age group 1,2

Assistive Technology Use and Occupational Therapy in Secondary
Students with Writing Difficulties
•The most common way to address poor handwriting in adolescents is through the use of
assistive technology 4,6
•In a literature review, use of assistive technology was noted to improve overall writing output 7

Implications for Practice
•Future research is needed for best practice recommendations regarding explicit instruction in
handwriting for adolescents 1,16
•Study designs and sample sizes need improvement and more future research 3,5,8,10,13
•Little research is available on the best forms of AT to use for school based occupational
therapy for students with poor handwriting 4
•Exploration of general education policy and its impact on the practice of occupational therapy
in the school setting needs to be further explored. OT's have a unique opportunity to advocate
for developmentally appropriate handwriting instruction for all students 1,2,16

Conclusions
• Handwriting difficulties may affect students at any age 9
• More research is needed to see if it is necessary to continue handwriting and how to
determine how to best support adolescents in the occupation of handwriting
• Limited and inconclusive research is available on specific recommendations, interventions
or curriculums to best support writing skills in secondary age groups 1,2
• Occupational therapists have a unique opportunity to play a role in research, program
development and curriculum development for handwriting for secondary aged students
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Appendix B.2. Narrated Slide Presentation of Poster
Slide 1

Is handwriting a lost occupation? Exploring evidence for
handwriting instruction for adolescents

Hayley DeMers, MA, OTR/L, Doctoral Student
St. Catherine University

Narration.
Hello. My name is Hayley DeMers and I am a school-based occupational therapy practitioner in
Minnesota. This poster presentation is focused on my evidence-based literature review of
handwriting and adolescents in the school setting.

HANDWRITING AND ADOLESCENTS

35

Slide 2

Introduction
• The skill of handwriting is not an automatic task, but
must be learned 11
• Handwriting encompasses language, cognitive, motor,
and perceptual skills 11
• Most studies regarding handwriting instruction are
focused on
early childhood and elementary aged
1,2
students
• Common Core Standards used by Minnesota public
schools have standards for handwriting instruction for
preschool through first grade only 1,2 (Figure 1)
• The type of handwriting instruction in general
education may change handwriting development in
early childhood and later performance in adolescents 14

Narration.
Handwriting is an important skill for academic and career success. The act of handwriting is a
symbolic and visual way for man to represent language and concepts in a physical and
permanent format (National Handwriting Association, 2019.) Forms of handwriting date back to
early cave paintings as a way for humans to express ideas and create permanency of language
(NHA, 2019.) The performance of handwriting is not a task that is automatic, but must be
learned based on the language and set of symbols used (NHA, 2019.) According to a systematic
literature review by Miller et al. (2018) difficulties in this area can impact grades, as well as
overall self-esteem and behavior in the school setting. Poor handwriting skills have been
estimated to cost American businesses $3.1 billion dollars per year, according to the report
done by the National Commission on Writing in 2004 (Graham & Perin, 2007) Handwriting and
occupational therapy intervention in writing for adolescent students presents with
complications including lack of recommended instruction and intervention strategies, limited
understanding of self-regulation and disability impacts on handwriting, varying use of assistive
technology accommodations and lack of formalized assessments and interventions for
determining and addressing needs in the area of handwriting for secondary students.
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Slide 3

Developing a PICO Question for
Evidence Based Practice Literature
Review

• In adolescents with fine motor delays what
interventions in the school setting result in
positive academic and non-academic outcomes?
• Databases Used: Cochrane Database of Systematic Reviews,
PubMed, ProQuest Education Database, CINAHL with Full
Text, ERIC/EBSCO Host, Google Scholar
P: Patient/Population/Problem

I: Intervention

C: Comparison

Adolescents with fine motor
delays, or dysgraphia

Best way to
Adolescents without fine
address fine motor motor delays
delays in
adolescents

O: Outcome

Academic and nonacademic outcomes in
the school setting

Narration.
As I began the process of reviewing evidence, I created a research question and completed an
extensive literature review. This involved critically appraising the strongest studies and articles I
could find and identifying the major themes and concepts derived from these resources. First, I
developed a PICO question. The result was my original question: In adolescents with fine motor
delays what interventions in the school setting result in positive academic and non-academic
outcomes? I continued to adjust the wording and topics covered in my PICO question
throughout detailed database searches and trying new keywords. I combed through many
research studies, articles and metanalyses to look for the strongest data available to provide
insight into my practice dilemma.
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Slide 4

Critical Appraisal Article 1
• Developmental trends in handwriting
performance among middle school children 16
• Question: Validity of the Handwriting Assessment
for Middle School on performance factors for
students who write in Hebrew?
• Methods: Examined results for students grade 7-9
without disabilities on the Handwriting Assessment
for Middle School in Hebrew
• Findings: Content validity and inter-rater reliability
were determined to be strong, further research and
development in multiple languages is needed

Narration.
For my first critical appraisal I chose a study that examined the performance factors of Hebrew
handwriting in middle school students’ grades 7 through 9 with no disabilities. The sample size
included 134 students from three different districts that were randomly selected by teachers.
The students were assessed using the Handwriting Assessment for Middle School or HAMS. The
study found significant correlations between letter formation, gender and overall legibility.
Weaknesses of the study included the variable conditions of testing administration among the
sample. Clinical implications indicate a need for further research of the middle school
population, as well as further understanding of the role of gender in handwriting development.
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Critical Appraisal Article 2
• The Relationship of Pencil Grasp on College
Students’ Handwriting Speed and Legibility 15
• Question: What is the relationship among pencil
grasp, handwriting speed and legibility in college
students?
• Methods: Observing for a correlation between
grasp, speed and legibility in a convenience sample
of 100 college students
• Findings: No statistical significance was found
between pencil grasp and handwriting legibility or
speed

Narration.
This critical appraisal was a study by Lalit Shah and Beth Gladson which measured a
convenience sample of 100 college students to look for any correlation between pencil grasp
and handwriting speed and legibility. The study used observations of grasp pattern on writing
utensils, measuring letters written per minute while copying text from a book and use of the
Minnesota Handwriting Assessment to measure the legibility of the writing sample, with
accommodations as the assessment was not designed for this age group. Results indicated
there were no statistically significant relationships between pencil grasp and handwriting
legibility or speed. Possible conclusions to impact OT practice in schools could be the lack of
necessity for a mature grasp for handwriting success. Shah and Gladson indicated a need for
further research and development of additional standardized tools for older populations.
(Shah & Gladson, 2015, p.184)
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Slide 6

Critical Appraisal Article 3
• Development of the handwriting legibility scale (HLS):
A preliminary examination of reliability and validity 2
• Question: Is the Handwriting Legibility Scale a valid and
reliable assessment for classroom teachers to assess
handwriting skills?
• Methods: use of assessment tool on students without
disabilities ages 8 to 14 years old
• Findings: Difficulties related to developing assessment
tool may be a result of lack of instruction in
handwriting at this age level and variability of previous
handwriting instruction received. Need for further
research with various ability levels.

Narration.
My third critical appraisal looked at a second type of assessment for adolescents. The
Handwriting Legibility Scale developed by the authors of the study was created as a tool for
classroom teachers to quickly measure overall legibility of handwriting for student’s ages 8 to
14 years old. Examination of the validity of the study included considering internal validity,
inter-rater reliability and assessment content validity using population samples from the DASH
assessment or the Detailed Assessment of Speed and Handwriting. Findings demonstrate that
determining legibility presents with difficulties in this population. The authors call for additional
work on the instructions and use of the assessment and further applications with varying
populations with both disabilities and language differences.
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Critical Appraisal Article 4
• Assistive technology and handwriting problems: What do
occupational therapists recommend? 6
• Question: What assistive technology tools do occupational
therapists recommend for poor handwriting skills
• Methods: 443 Canadian occupational therapists who work
in pediatrics completed a survey about use of assistive
technology
• Findings: Most popular tools used was keyboarding by 93%
of therapists and dictation technology used by 72% of
therapists. More research is needed to understand the
training and consultation needed by Occupational therapists
for successful use of assistive technology

Narration.
My final critical appraisal focused on assistive technology implementation by occupational
therapy practitioners in the school setting. A survey of 443 Canadian occupational therapy
practitioners was completed measuring likelihood and type of assistive technology
recommendations for use with children with handwriting difficulties. The most likely
recommendations were keyboarding technologies offered by 93% of practitioners, with
dictation technology as a secondary recommendation reported by 72% of practitioners. A
combination of both keyboarding and dictation was reported by 83% of practitioners. Common
influences to recommending strategies included the education and support needed to use the
technology, the availability of necessary equipment and the related cost or expense included
with these types of assistive technologies. More specific research is needed on each type of
assistive technology and the efficacy of its use with various student populations that present
with handwriting difficulties (Freeman, MacKinnon & Miller, 2004).
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Themes
Handwriting Development
• Common Core Standards for handwriting instruction goes
through first grade 1,2
• Motor
skill automaticity in handwriting develops by age ten
12
• Self-Regulation, Cognition and Self-Efficacy in Handwriting
• Learning and cognitive disabilities, as well as self-regulation
difficulties, may have some influence on handwriting skills
3,8,10,13

• Handwriting difficulties may change a students’
participation and self-efficacy 5

Narration.
Handwriting Development
Learning letters and how to write them is part of handwriting instruction that begins in preschool and kindergarten. Common Core Standards that involve direct handwriting instruction
are only mandated up to first grade (Alstad et al., 2015, & Barnett et al., 2018.) When
considering the developing brain and how motor control skills are acquired, research suggests
automaticity with handwriting tasks is formed by approximately age 10 (Palmis et al., 2017.)
These findings support the suggestion that handwriting instruction is important in pre-school
and early elementary. Engel et al. (2018) found that curriculum-based writing interventions
demonstrated the possibility of improvement in writing legibility for preschool to second grade
students, but further research was needed on the efficacy for each type of program explored. In
a comparative correlational study design, results found that there was little to no change or
improvement in handwriting legibility across grade levels when comparing samples between
7th, 8th and 9th grade students without motor deficits (Weintraub et al., 2007.) In contrast, a
study conducted by Alstad et al. (2015) compared cursive, manuscript and keyboarding writing
skills in 4th through 7th grade students. Results indicated learning or improvement as students
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aged suggesting the importance of continuing explicit instruction in these areas of handwriting
beyond primary grades (Alstad et al., 2015.) Further research is needed to understand more
about how secondary aged students learn and develop in the area of handwriting skills.
Self-Regulation, Cognition and Self-Efficacy in Handwriting
Actions are impacted by any student’s ability to make decisions, learn and feel motivation to
complete an action, and the task of handwriting is no exception. Learning and cognitive
disabilities can impact a student’s effort and performance to complete handwriting tasks. Selfregulation has been proposed as a set of skills that need to be examined as it relates to fine
motor problems in children with developmental coordination disorders. Sangster-Jokic and
Whitehead (2011) provide a comprehensive overview of the role of self-regulation and metacognition in learning and motor skill acquisition. They propose that difficulty with selfregulation skills offers an alternative explanation for performance difficulties in fine motor skills
outside of the difficulty with sensory and motor function. In a Cochrane systematic review of
randomized controlled trials on the use of meditation for self-regulation, findings were unclear
on improving self-regulation skills in children with ADHD (Krisanaprakornkit et al. 2010.)
Further research is needed to answer questions about how self-regulation plays a role in
handwriting development and what interventions are most effective in this area. In a
correlational study design handwriting speed was measured for 23 adolescents and adults with
Down syndrome. Handwriting speed results were found to have a relationship with cognitive
and developmental age, leading to a speculation that cognitive skills play a role in handwriting
skills (Moy et al., 2017.) Conversely, Chen et al., (2014) found that increased participation in
fine motor tasks, such as handwriting, showed a positive relationship with higher cognitive skills
in twelve adolescents with Down syndrome. Similarly, a student’s belief in their own
performance can impact outcomes. In a psychometric study using the Adolescent Literacy and
Self-Efficacy Survey, deFur & Runnells (2014) found 22 high school students with special
education services reported the highest dissatisfaction with their performance in self-regulation
and writing skills in the academic setting when compared to 249 students without special
education services.
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Themes

• Handwriting Assessment and Intervention in Secondary Age
Groups
• Studies provide inconclusive results about the importance of
grasp or letter formation and its impacts on adolescents writing
15

• Assessing and remediating handwriting in adolescents is
difficult due to lack of curriculum and standardized assessment
tools for this age group 1,2
• Assistive Technology Use and Occupational Therapy in
Secondary Students with Writing Difficulties
• The most common way to address poor handwriting in
adolescents is through the use of assistive technology 4,6
• In a literature review, use of assistive technology was noted to
improve overall writing output 7

Narration.
Handwriting Assessment and Intervention in Secondary School Age Groups
Most handwriting assessments and interventions are designed for elementary aged
students. Current assessment of handwriting legibility in secondary grades is difficult due to the
lack of standardized instruction based on Common Core Standards, which do not address
recommendations for explicit instruction in handwriting beyond first grade (Alstad et al., 2015,
Barnett et al., 2018.) Alstad et al. (2015) indicated learning or improvement as students aged
suggesting the importance of continuing explicit instruction. Modification of standardized
assessment tools is needed when working with secondary populations (Alstad et al., 2015.)
Alstad et al., ( 2015) found that despite lack of instruction in keyboarding, students with known
learning disabilities performed significantly better in typing individual letters versus writing
them. This suggests deficits in basic letter formation can impact overall writing and perhaps
students with learning difficulties would benefit from continued instruction beyond primary
grades (Alstad et al., 2015.) Due to the lack of formalized instructional programs, assessing
adolescent handwriting legibility is difficult (Barnett et al., 2018.)
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Handwriting interventions and curriculums used by occupational therapy practitioners
are most commonly designed for young children. OT intervention for the development of
graphomotor or writing skills is a primary area of occupational therapy intervention (Jasmin et
al., 2018.) Results suggested the importance of early intervention for writing skills and its
possible impact on future educational success (Jasmin et al., 2018.) Shah et al., (2015) found
that immature grasp patterns did not impact handwriting speed and legibility in writing
samples. Lack of correlation in the writing samples for this study suggest that pencil grasp
should not be a primary focus in secondary handwriting intervention, but more research is
needed to make this conclusion for practice recommendations (Shah et al., 2015.) In
comparison, letter formation was found to have a possible impact on overall legibility in
literature reviews, but variation in study design and generalization of findings is weak overall
(Weintraub et al., 2007, & Barnett et al., 2018.)
Assistive Technology Use and Occupational Therapy in Secondary Students with Writing
Difficulties
Occupational therapy practitioners are often involved in accommodating for poor
handwriting skills in secondary age groups, most often through the use of assistive technology.
Assistive technology might include using a computer, various types of keyboards, or speech-totext/dictation programs. In a survey of 443 Canadian occupational therapy practitioners who
work in pediatric settings, Freeman et al. (2007) found most likely recommendations were
keyboarding technologies offered by 93% of practitioners, with dictation technology as a
secondary recommendation reported by 72% of practitioners. A combination of both
keyboarding and dictation was reported by 83% of practitioners. Common influences to
recommending strategies included the education and support needed to use the technology,
the availability of necessary equipment and the related cost or expense included with these
types of assistive technologies (Freeman et al., 2007.) Graham & Perin (2007) examined 18 total
studies that measured word processing tools, including using a laptop and direct instruction in
use of word processing programs for editing, as an approach for writing instruction in
adolescents (Graham & Perin, 2007.) A mean weighted effect size of 0.55 was found indicating
improved or increased writing output in academic settings in students in 4th through 12th grade
(Graham & Perin, 2007.) In a review of single design case studies Cook & Bennett (2014) found
medium effects on written expression for high school students who used a pen top computer,
or a pen with a compatible computer/recording device, as an assistive technology tool for essay
writing. Findings did not specify the impacts on overall writing legibility using this tool, and
further research is needed on newer technology tools (Cook & Bennett, 2014.) Assistive
technology is a quickly advancing field and more research needs to be done to address the
training and education needed by occupational therapy practitioners to understand how to
best recommend and utilize these tools with the adolescent population.
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Figure 1: Minnesota Common Core
Standards for Conventions of
Standard English

Retrieved from
https://education.mn.gov/MDE/dse/stds/ela/

Narration.
In 2010, National Common Core Standards removed the necessity for cursive writing instruction
and updated English Language Standards for handwriting requirements for kindergarten
through 2nd grade. These English Language Standards and Math standards were adopted by 40
states total, with Minnesota adopting only the ELA standards. These general guidelines state
specifically the “What” for content and educational requirements but not the “How” for this
content to be taught. No specific guidelines are given for curriculums or materials for districts
or teachers to use for both English-Language Arts standards or Math Standards. Jones & Hall
(2013) were among a group of Utah educators who noticed the deficit of handwriting in the
standards and included handwriting instructional requirements for the Utah Common Core
Standards which includes instruction in reading and writing for both print and cursive.
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Figure 2: MN State Senate Bill # SF
193
• A bill for the production of an English language arts
standard cursive curriculum by the commissioner of
education to be used for elementary student to
develop legible cursive handwriting by 5th grade.
Educational funds to be given as grants to schools
who adopt the state developed curriculum.
• Introduced January 2019
• Authors: Rest, Nelson, Wiger, Cwodzinski and
Eichorn
• Retrieved from
https://www.revisor.mn.gov/bills/text.php?version=latest&sessio
n=ls91&number=SF0193&session_year=2019&session_number=
0&format=pdf

Narration.
One example of an opportunity for advocacy in the area of handwriting is a bill that was
introduced to the MN senate in January of 2019 which provides an outline for curriculum
standards for cursive handwriting in elementary schools as well as grant funding for schools
adopting these programs. There has been limited activity on this bill since its introduction but I
have shared my research with the authors as well as reached out to MOTA for support in
advocacy on this bill.
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Implications for Practice
• Future research is needed for best practice recommendations
regarding explicit instruction in handwriting for adolescents
1,16

•Study designs and sample sizes need improvement and more
future research 3,5,8,10,13
•Little research is available on the best forms of AT to use for
school based occupational therapy for students with poor
handwriting 4
•Exploration of general education policy and its impact on the
practice of occupational therapy in the school setting needs to
be further explored. OT's have a unique opportunity to
advocate for developmentally appropriate handwriting
instruction for all students 1,2,16

Narration.
To summarize, handwriting for adolescents in the school setting is a complex topic. The
impact of difficulty with handwriting skills can be observed in a variety of ways and has
potential to impact a student’s future and career (Miller et al., 2018.) Current educational
standards, or Common Core Standards, do not provide guidance for handwriting instruction
beyond introduction to basic printing through first grade, resulting in no expectations for direct,
explicit handwriting instruction in secondary grades (Alstad et al., 2015, & Barnett et al., 2018.)
This results in intervention and assessment tools designed for younger students only, and
school districts providing only this limited instruction, despite growing evidence of the
importance of handwriting. Referrals for occupational therapy to address handwriting skills in
the school setting are not limited to one age group. Difficulty in these areas can be related to
cognitive skills as well as impact students’ confidence and self-efficacy in the school setting
(deFur & Runnells, 2014.) Further research is needed to better understand the implications
handwriting difficulties have on academic and non-academic outcomes in adolescents. Findings
and a deeper understanding on handwriting in adolescents could lead to development of
assessment and intervention tools suited for this age group.
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Conclusions
• Handwriting difficulties may affect students at any age 9
• More research is needed to see if it is necessary to
continue handwriting and how to determine how to
best support adolescents in the occupation of
handwriting
• Limited and inconclusive research is available on
specific recommendations, interventions or curriculums
to best support writing skills in secondary age groups 1,2
• Occupational therapists have a unique opportunity to
play a role in research, program development and
curriculum development for handwriting for secondary
aged students

Narration.
The impact of difficulty with handwriting skills can be observed in a variety of ways and has
potential to impact a student’s future and career (Miller et al., 2018.) Current educational
standards, or Common Core Standards, do not provide guidance for handwriting instruction
beyond introduction to basic printing through first grade, resulting in no expectations for direct,
explicit handwriting instruction in secondary grades (Alstad et al., 2015, & Barnett et al., 2018.)
This results in intervention and assessment tools designed for younger students only, and
school districts providing only this limited instruction, despite growing evidence of the
importance of handwriting. Difficulty in these areas can be related to cognitive skills as well as
impact students’ confidence and self-efficacy in the school setting (deFur & Runnells, 2014.)
Further research is needed to better understand the implications handwriting difficulties have
on academic and non-academic outcomes in adolescents. Occupational therapy practitioners
have a unique role in the potential to advocate for the importance of handwriting instruction in
secondary grades and influencing possible changes in educational policy through future
research. Occupational therapy practice guidelines are needed to inform practitioners and
other stakeholders about the appropriate assessment and intervention recommendations for
handwriting in adolescent populations.

HANDWRITING AND ADOLESCENTS
Slide 14

References

1) Alstad, M., Sanders, E., Abbott, D., Barnet, A.L., Henderson, S.E., Connelly, V. & Berninger, V.W.
(2015). Modes of alphabet letter production during middle childhood and adolescents: Interrelationships with each other and other writing skills. Journal of Writing Research, 6 (3), 199-231.
doi:10.17239/jowr-2015.06.03.1
2) Barnett, A.L., Prunty, M., Rosenblum, S. (2018). Development of the handwriting legibility scale (HLS):
A preliminary examination of reliability and validity. Research in Developmental Disabilities, 72, 240247. doi:10.1016/j.ridd.2017.11.013
3) Chen, C.C., Ringenback, S.D.R., Albert, A., & Semken, K. (2014). Fine motor control related to
cognitive control in adolescents with Down Syndrome. International Journal of Disability, Development
and Education, 61(1), 6-15. doi:10.1080/1034912X.2014.878532
4) Cook, K.B., & Bennett, K.E. (2014). Writing interventions for high school students with disabilities: A
review of single-case design studies. Remedial and Special Education, 35(6), 344-355.
doi:10.1177/0741932514523140
5) deFur, S.H., & Runnells, M.M. (2014). Validation of the adolescent literacy and academic behavior
self- efficacy survey. Journal of Vocational Rehabilitation, 40(3), 255-266. doi:10.3233/JVR-140691
6) Freeman, A.R., MacKinnon, J.R., & Miller, L.T. (2004). Assistive technology and handwriting problems:
What do occupational therapists recommend? Canadian Journal of Occupational Therapy, 71,3, 150160. doi:10.1177/000841740407100305
7) Graham, S. & Perin, D. (2007). A meta-analysis of writing instruction for adolescent students. Journal
of Educational Psychology, 99, 3, 445-476. doi: 10.1037/0022-0663.99.3.445.

49

HANDWRITING AND ADOLESCENTS
Slide 15

References Cont.

8) Krisanaprakornkit, T., Ngamjarus, C., Witoonchart, C., & Piyavvhatkul, N. (2010). Meditation
therapies for attention-deficit/hyperactivity disorder (ADHD). Cochrane Database of Systematic
Reviews, 6. doi:10.1002/14651858.CD006507.pub2.
9) Miller, D.M., Scott, C.E., & McTigue, E.M. (2018). Writing in the secondary-level disciplines: A
systematic review of context, cognition and content. Educational Psychology Review, 30 (1), 83120. doi: 10.1007/s10648-01609393-z.
10) Moy, E., Tardif, C., & Tsao, R. (2017). Predictors of handwriting in adolescents and adults
with Down syndrome. International Journal of Disability, Development and Education, 64(2),
169-181. doi: 10.1080/1034912X.2016.1183769
11) National Handwriting Association (2019.) About handwriting. Retrieved from http://nhahandwriting.org.uk/handwriting/
12) Palmis, S., Danna, J., Velay, J-L, Longcamp, M. (2017). Motor control of handwriting in the
developing brain. Cognitive Neuropsychology, 34, 3-4, 187-204.
doi:10.1080/02643294.2017.1367654

13) Sangster Jokic, C., & Whitebread, D. (2011). The role of self-regulatory and metacognitive
competence in the motor performance difficulties of children with developmental
coordination disorder: A theoretical and empirical review. Educational Psychology Review, 23
(1), 75-98. doi:10.1007/s10648-010-9148-1.
14) Schenck, C.M & Case-Smith, J. (2015.) Prewriting and handwriting skills. (Schneck & CaseSmith, 2015.) In Case-Smith, J & Clifford-O’Brien, J. (7th ed.) Occupational Therapy for Children
and Adolescents (pp.498- 524.) Canada: Elsevier Mosby
15) Shah, L.J. & Gladson, B.L. (2015) The relationship of pencil grasp on college students’
handwriting speed and legibility. Journal of Occupational Therapy, Schools, & Early
Intervention, 8:2, 180-191, doi: 10.1080/19411243.2015.1040673
16) Weintraub, N., Drory-Asayag, A., Dekel, R., Jokobovits, H., & Parush, S.
(2007).Developmental trends in handwriting performance among middle school children.
OTJR: Occupation, Participation & Health, 27(3), 104-112. doi:10.1177/153944920702700304

50

HANDWRITING AND ADOLESCENTS

51

Appendix B.3. Conference Proposal
Poster description submitted on Minnesota Occupational Therapy website.
“Handwriting for adolescents in the school setting is a complex topic. The impact of difficulty
with handwriting can be detrimental to a student’s education. National and state educational
policy impacts handwriting instruction in the public-school setting. Explore recent educational
policy change and its possible impact on occupational therapy practice in the school setting.”
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Appendix B.4. Evaluation of Poster Presentation
Question 1: “Do you agree with the following statement in your life and work “Technology has
replaced the need for handwriting by allowing for voice recording, typing, video or speech-totext to relay information?”
Strong Disagree, Disagree, Neutral, Agree, Strongly Agree

Question 2: “Do you agree with the following statement in your life and work “Public schools
no longer need to teach handwriting skills and should focus on technology to prepare
students for the real world?”
Strong Disagree, Disagree, Neutral, Agree, Strongly Agree
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Chapter 3. Implications of the Common Core Standards on Handwriting Instruction: A
Knowledge Translation Project Proposed for the AOTA Children and Youth SIS Quarterly
Aim
The aim of this knowledge translation project is to increase occupational therapy
practitioners’ awareness of the impact of Common Core Standards educational policies on
handwriting instruction in public education by writing an article for the AOTA Children and
Youth Special Interest Section (SIS) Quarterly.
Description
The article was written about research on the need for handwriting in education in
hopes to increase awareness of the impact of educational policy on occupational therapy
practice. This information was shared through a review of evidence from the literature review
completed in earlier course work. Additional information was explored about the barriers to
handwriting in school practice and occupational therapy practitioner’s role in addressing
handwriting deficits was explored. Specific literature and research is shared to present the
audience with implications for practice and the future of occupational therapy in a school
setting based on changes to educational law and use of technology in the classroom.
Approach
The approach for this knowledge dissemination was following the Special Interest
Section Quarterly publication and author guidelines to submit an article on handwriting in the
middle school setting.
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Audience and Venue
The audience for my article is readers of the Children and Youth Special Interest
Section quarterly publication. The intended audience would be occupational therapy
practitioners who are members of the American Occupational Therapy Association. The
publication is disseminated nationally. This allows for a broad audience, which may even
include other disciplines.
Learning Objectives
As a result of reading my article readers will:
•

Define occupational therapy’s role in addressing handwriting in the middle school
setting

•

Identify barriers to handwriting and occupational therapy practice in the middle
school setting

•

Understand the impact of national education policies on handwriting and
occupational therapy practice in the school setting

Evidence of Approach Used
To prepare to write and submit the article I used the American Occupational Therapy
Association website to determine author guidelines for Special Interest Section articles. I used
posted author guidelines and suggestions on the members website to guide my submission
process. I then found the contact information and emailed my inquiry to the Children and Youth
editor to provide the abstract for my article and ask for it to be reviewed for submission.
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Evaluation Method
The primary evaluation method for this aim is the editing process outlined by the
publication. At the time of this project the article had been submitted for consideration for
publication and was declined. Continued editing from peers and professors in the field of
occupational therapy took place to ensure accuracy of the article. The specifics for continued
editing and possible publication were not completed within the timeline of this doctoral
program but are intended to continue as necessary to reach the goal of national publication,
including submission to other publishing bodies outside of The American Occupational Therapy
Association.
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Appendix C.1. Special Interest Section Article
Handwriting is Not A Lost Occupation: An Exploration of National Education Policies and
Handwriting Instruction
Hayley DeMers, MA, OTR/L
St. Catherine University
Author Bio:
Hayley is a school-based occupational therapist and has been working in an urban school
district in the Twin Cities, Minnesota since 2014. Hayley is a post-professional doctoral
candidate through St. Catherine University in St. Paul, Minnesota.
Abstract
Handwriting for adolescents in the school setting is a complex topic. The National
Handwriting Association or NHA (2019) explains that the act of handwriting is a symbolic
and visual way for individuals to represent language and concepts in a physical and
permanent format (NHA, 2019). According to a systematic literature review by Miller,
Scott, & McTigue (2018) difficulties in this area are associated with lower grades, as well as
overall lowered self-esteem and behavioral difficulties for students. Poor handwriting skills
have been estimated to cost American businesses $3.1 billion dollars per year, according to
a report done by the National Commission on Writing in 2004 (Graham & Perin, 2007).
Current educational standards, or Common Core Standards, do not provide explicit
recommendations for handwriting instruction. With minimal standards for elementary
grades, the result may be no direct handwriting instruction in the public-school setting
(Alstad et al., 2015). Intervention and assessment tools designed for younger students do
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not support improving writing skills in adolescents, when writing can be an essential skill for
learning higher level content. Referrals for occupational therapy practitioners to address
handwriting skills in the school setting are not limited to one age group. The goals of this
article are to 1) define occupational therapy’s role in addressing handwriting in the
setting, 2) identify barriers to handwriting and occupational therapy practice and 3)
understand the impact of national education policies on handwriting and occupational
therapy practice in the school setting.
Background Information on Handwriting in Public Schools
Handwriting has been a part of education since public schooling began. Historically,
penmanship and handwriting were a large part of the school day. The increase in standardized
testing, technology and specialty curriculums in public schools may have contributed to a
decreased emphasis on handwriting. Historically, traditional handwriting instruction involved a
systematic and practiced approached for letter identification and formation prior to introducing
more complex writing skills (Tseng & Chow, 2000 & Vreeland, 1998). The ‘whole-language’
approach, which became more popular under Common Core Standards, emphasizes
understanding the meaning and context of writing at the same time as learning handwriting
skills, such as letter formation. This involves introducing the concepts simultaneously and only
providing additional instruction in handwriting on an as needed or individualized basis (Tseng &
Chow, 2000 & Vreeland, 1998).
School-based occupational therapy practitioners often receive referrals for fine motor
difficulties and requests for consultation for handwriting needs, but practitioners are only
accessible to special education students as a related service provider (Schneck & Case-Smith,

HANDWRITING AND ADOLESCENTS

58

2015). Many occupational therapy interventions in early childhood and elementary settings
address fine motor deficits specific to the task of handwriting. Students are able to complete
handwriting practice in the occupational therapy sessions but generalization of the skill may not
be possible due to environmental and curriculum deficits in the general education classroom.
The decrease in handwriting performance in general education students and the possible
increase in occupational therapy referrals to address these deficits creates a challenge for
school-based occupational therapy practitioners. Handwriting is an important activity
completed by students of all ages (Schneck & Case-Smith, 2015). As Common Core standards
and technology use in schools’ changes, there is a possibility of a decrease in or elimination of
direct instruction in handwriting in many schools. This may mean that more students with and
without disabilities struggle to learn to write, develop poor writing habits, and thus are unable
to use writing as a tool to learn.
Influence of Educational Policy on Handwriting Instruction and Occupational Therapy
Handwriting is a complex task completed in the school setting. Using task analysis, the
skill of handwriting can be broken down into multiple components (Schneck & Case-Smith,
2015). These include the domains (or types) of handwriting (print, cursive, tracing, near-point
copying, writing from dictation or composition of sentences), the legibility of handwriting
(including spacing, line adherence, letter size and letter formation), and writing speed and
ergonomic factors (grasp, posture and positioning) (Amundson, 1998, Graham, 1992 & Graham
et al., 1998).
There are no national requirements for handwriting instruction in the United States and
there is great variety among schools and districts throughout the country (Donica, 2010a,
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2010b & NCLB, 2002). In 2010, National Common Core Standards removed the necessity for
cursive writing instruction and updated English Language Arts Standards for handwriting
requirements for kindergarten through first grade. These English Language Arts Standards and
Math Standards were adopted by 40 states total (Common Core State Standards Initiative,
CCSSI, 2020). These general guidelines identify the content or topics to be learned, but not how
this content should be taught. No specific guidelines are given for curriculums or materials for
districts to use for both English-Language Arts Standards or Math Standards (CCSSI, 2020).
Learning letters and how to write them is part of handwriting instruction that is
developmentally appropriate to begin in kindergarten with continued practice throughout
elementary school. Common Core Standards that are focused on handwriting skills are only
noted through first grade (Alstad et al., 2015, & Barnett, Prunty, & Rosenblum, 2018).
In a literature review on the developing brain and how motor control skills are acquired,
research suggests automaticity with handwriting tasks is formed by approximately age ten
(Palmis et al., 2017). These findings support that handwriting instruction is important in later as
well as early elementary grades. Possible associations between handwriting and improved
learning across other subjects, like reading, has also been observed in some studies. James and
Engelhardt (2012) found areas in the brain related to reading or the “reading circuit” were
activated after letter formation handwriting practice but not activated during tracing or typing
the same letters. A correlational research study by Chen et al., (2014) found that increased
participation in fine motor tasks, such as handwriting, showed a positive relationship with
higher cognitive skills in adolescents with Down Syndrome (n=12). These findings note the
importance of handwriting instruction to support learning for all students.
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Less is known about how deficits in handwriting skills may have a connection to poor
self-regulation and self-efficacy in later school years. For example, whether or not a student’s
belief in their own performance in handwriting can impact their opinions of their performance
in the school setting. Self-efficacy was explored in a psychometric study using the Adolescent
Literacy and Self-Efficacy Survey by deFur & Runnells (2014). The study administered the survey
to 22 high school students with special education services (deFur & Runnells, 2014). Findings
reported the highest dissatisfaction with their performance in self-regulation skills and
handwriting skills in the academic setting when compared to 249 students without special
education services who completed the survey. This may lead to further questioning on how a
lack of handwriting curriculum and explicit direct instruction may affect students in the area of
self-regulation and self-efficacy in the school setting, especially for adolescents.
Ultimately, changes in policy and educational practices are needed to create an
educational workforce that is able to balance the demands of various academic content areas
with the foundational tools needed to be a successful student. Handwriting can be one of these
foundational tools. In order for this to happen, educational policy needs to reflect this need and
provide teachers with the necessary guidelines, training and resources to reach this goal.
Occupational Therapy and Advocacy for Change in Educational Policy
A systemic change would need to include state or national changes to curriculum
standards to reflect the developmental needs of children. This should include standards for
explicit handwriting instruction beginning in kindergarten. Additional instruction and skill
development could continue through 4th or 5th grade and include instruction in both print and
cursive handwriting skills. Jones & Hall (2013) were among a group of Utah educators who
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noticed this deficit of specific handwriting guidelines and included handwriting instructional
requirements for the Utah Common Core Standards which included instruction in reading and
writing both print and cursive for kindergarten through 5th grade students. Occupational
therapy professionals have a role in offering insight into the necessary components of these
changes and how to best understand childhood development of handwriting skills.
Occupational therapy licensing could provide for increased opportunities in administrative and
consultative roles to better meet the developmental needs of all students in the school setting.
For example, educational policy changes could include occupational therapy consultation for
handwriting instruction requirements and curriculum recommendations in the general
education setting. Additional considerations would be changes to educational and licensing
standards for public school teachers. Teachers training could include competencies in the
development and instruction of handwriting skills.
It is hoped that by revisiting educational policy and educating decision makers and
stakeholders, changes in requirements for handwriting are possible. Returning explicit
instruction in handwriting to the classroom has a possibility of highly influencing student
potential and outcomes. Improving outcomes for all students through direct instruction is also
likely to impact the number of referrals to occupational therapy for handwriting deficits. By
providing rich instruction in this area, occupational therapy practitioners can be sure referrals
they receive and students who require services are showing a true deficit in the area of
handwriting, not a lack of general education instruction.
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Chapter 4. Handwriting Instruction and Educational Policy for Adolescents: A Knowledge
Translation Project Proposed for the 2021 AOTA Annual Conference
Aim
The aim of this knowledge translation project is to increase occupational therapy
practitioners’ awareness of research and educational policy on handwriting instruction for
adolescents by presenting a short course at the 2021 American Occupational Therapy
Association (AOTA) annual conference.
Description
This knowledge translation project summarizes my evidence-based practice project,
current educational policy, and my professional experiences, into a 45-minute slide
presentation with written narration. The intent of this project is to submit a proposal for the
2021 American Occupational Therapy Association annual conference in San Diego in the future.
The presentation focused on translating literature review findings into implications for
evidence-based practice in national public schools. Additional information that would need to
be explored would be state educational policies versus national educational policies. It would
be important to consider the wide variation among public school districts across the nation.
The presentation focused on translating literature review findings into implications for
evidence-based practice of occupational therapy in national public schools. The intent of this
presentation is to submit it to the American Occupational Therapy Association 2021 Annual
Conference in San Diego. Additional information that would need to be explored would be state
educational policies versus national educational policies. It is important to consider the wide
variation among public school districts across the nation.
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Approach
A short course at the 2021 annual conference of the American Occupational Therapy
Association is proposed as the approach for this knowledge translation project. A sample slide
presentation and narration has been developed. The short course is proposed as a 45-minute
presentation that includes time for questions and discussion. A mock application for the AOTA
conference has been included as an example of the application to be completed in the future.
Audience and Venue
The audience for my presentation will be attendees at the American Occupational
Therapy Association Annual Conference. My trial audience was school-based occupational
therapy practitioners at the Metro Educational Cooperative Occupational Therapy
Community of Practice meeting in February 2020. Following this trial presentation and
feedback through a survey, the presentation was edited and revised to improve content for
the proposed AOTA conference presentation.
Learning Objectives
As a result of attending my presentation, participants will:
-

Discuss the importance of handwriting instruction and curriculum for childhood and
adolescent fine motor development

-

Understand the impact of national education policies on handwriting and occupational
therapy practice in the school setting

-

Identify challenges and opportunities for addressing handwriting in the middle school
setting
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Evidence of Approach Used
The approached used is a slide presentation with narration. The proposed American
Occupational Therapy Conference in 2021 has not opened its current call for proposals so a
mock proposal was completed based on the 2020 application outline.
Evaluation Method
There is a total of three opportunities for evaluation and feedback for this project.
The first evaluation took place when I present my draft presentation to the Occupational
Therapy Community of Practice. I used my survey to gather feedback on effectiveness of the
presentation in meeting the learning objectives. I then took this feedback to make corrections
and edits to my presentation. The second evaluation method will be the submission process to
present at the AOTA Annual Conference. This may include changes to my overall project for
acceptance into the conference. The third evaluation will be following my presentation;
attendees will complete the standard AOTA survey tool. With this feedback, further changes
can be made to the presentation for future use.
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Appendix D.1. Slide Presentation Handout
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Handwriting is Not a Lost
Occupation: Exploring Evidence for

Handwriting Instruction for Adolescents

Photo Retrieved from: https://s26600.pcdn.co/wp-content/uploads/2017/12/student-writing-id843529954-FFP1801.jpg

Hayley DeMers, MA, OTR/L
St. Catherine University

Practice Dilemma
A Case Study: Jimmy

Learning
LearningObjectives
Objectives
• Discuss the importance of handwriting
instruction and curriculum for childhood and
adolescent fine motor development
• Understand the impact of national education
policies on handwriting instruction and
occupational therapy practice in the school
setting
• Identify challenges and opportunities for
addressing handwriting in the middle school
setting

Background Information
• Handwriting difficulties impact students at any
age (Miller et al., 2018.)

SLD IEP
Services

• The skill of handwriting must be learned (National
Handwriting Association, 2019)

• Handwriting impacts all subject areas

No
previous
OT

Sloppy
handwriting

iPad

Immature
pencil
grip

• Handwriting skills can be associated with
difficulties in self regulation and decreased self
efficacy (deFur & Runnells, 2014)
6th grade

Learning to Write

Learning to Write
Explicit practice of the following skills:

•
•
•
•
•
•

Language
Cognition
Motor Coordination
Visual-Perception
Brain Activation
Improved Academics

(Schenck & Case-Smith,2015.) (James & Engelhardt, 2012) (Graham & Santangelo, 2012)

(Grajo, Candler & Sarafian, 2020)

Pencil Grasp
Letter formation
Line placement
Letter size
Letter spacing
Legibility
(Schenck & Case-Smith,2015.)

1
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History of Educational Practices
Traditional
Instruction

The EBP Process for a Practice
Dilemma
• Develop a research question

Whole
Language

Technology
• Complete a Literature Search

Traditional Handwriting
Instruction

Whole Language Approach

-Systematic approach
-Explicit letter identification
instruction
-Applied to complex writing
following learning

-Simultaneous instruction
-Complex writing
-Assumes learning of letter
formation through complex writing
tasks

• Critically Appraise Key articles
• Identify Major Themes
to Summarize Findings

(Schneck & Case-Smith, 2015.)
(Schneck & Case-Smith, 2015.)

The EBP Process for a Practice
Dilemma
• Developing a PICO Question
P: Patient/Population/Problem
I: Intervention
C: Comparison
O: Outcome
In adolescents with fine motor delays what
interventions in the school setting result in
positive academic and non-academic outcomes?

The EBP Process for a Practice
Dilemma
Lack of
overall
research
No handwriting
assessments
designed
specifically for
adolescents

No handwriting
curriculums
designed for
adolescents

The EBP Process for a Practice
Dilemma
• Databases Used: Cochrane Database of Systematic
Reviews, PubMed, ProQuest Education Database,
CINAHL with Full Text, ERIC/EBSCO Host, and Google
Scholar
• Common Keywords Used: Adolescents- HandwritingHandwriting difficulties- Fine motor delays -Immature
grasp -Letter formation- Hand weakness- LegibilityIllegible writing- - Agraphia - Adaptations- CurriculumsAssistive Technology- Assessment -Self-efficacyStrength- Mature Grasp- Educational outcomes

Common Core Standards
• English- Language Arts National standards adopted by
Minnesota in 2010
• 40 states adopted the Math and ELA Common Core
Standards. Minnesota only adopted the ELA Standards
• Guidelines of WHAT a student should know, but not
HOW it should be taught
• Lacks language regarding handwriting and instructional
materials
(Jones & Hall, 2013)

2
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Common Core Standards by State

English Language Arts Standards
Adopted by MN

Retrieved from http://www.corestandards.org/standards-in-your-state/
Retrieved from http://www.corestandards.org/wp-content/uploads/ELA_Standards1.pdf

National Common Core Standards

Summary of Evidence
• Limited research available for review
• Difficulty with handwriting can be observed in a variety of
ways
(Miller et al., 2018.)

• Common Core Standards do not provide guidance for
handwriting instruction
(Alstad et al., 2015, Barnett et al., 2018.)

• Difficulty in these areas may be related to cognitive skills,
self-efficacy and confidence
(deFur & Runnells, 2014.)

• Further research is needed
Retrieved from http://www.corestandards.org/wp-content/uploads/ELA_Standards1.pdf

Emergence of Themes

Handwriting Development
• Motor skill automaticity in handwriting
continues to develops to age ten (Palmis et al., 2017.)

Handwriting
Development

Self-Regulation,
Cognition and
Self-Efficacy in
Handwriting

Handwriting
Assessment and
Intervention in
Secondary Age
Groups

Assistive
Technology and
Occupational
Therapy for
Secondary
Students

• Lack of research for guidelines regarding
explicit instruction in handwriting for
adolescents (Weintraub et al., 2007, Alstad et al., 2015.)
• Common Core Standards for handwriting
instruction goes through first grade (Alstad et al., 2015,
Barnett et al., 2018.)

3
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Self Regulation, Cognition and
Self-Efficacy
• There is a relationship between learning and
cognitive disabilities, as well as self-regulation
difficulties, and handwriting skills (Chen et al., 2014,
Krisanaprakornkit et al., 2010, Moy et al., 2017, Sangster-Jokic et al., 2010.)

Handwriting Assessment and
Intervention in Adolescents
• Studies provide inconclusive results about the
relationship of grasp or letter formation and the
quality of adolescents writing
(Shah et al., 2015)

• There are limited standardized assessments and
• Handwriting difficulties may be associated
with students’ efforts and self-efficacy (deFur &
Runnells, 2014)

curricula for adolescents

(Alstad et al., 2015, Barnett et al., 2018.)

• Lack of occupational therapy assessments for
handwriting in adolescents

Occupational Therapy for Handwriting
Problems in Adolescents
• The most common way to address poor handwriting
in adolescents is through the use of assistive
technology (Cook & Bennett, 2014, Freeman et al., 2007)
• In a literature review, use of assistive technology was
noted to improve overall writing output (Graham & Perin, 2007.)
• Little research is available on the best forms of AT to
use (Cook & Bennett, 2014.)

Advocacy Opportunity

Key Messages
• Current available research on handwriting
development needs to better inform and guide
educational policy
• More research is needed on the occupation of
handwriting in adolescents and best practice in
assessment and intervention for adolescents in
handwriting
• Occupational therapists have an opportunity to
play a role in program development, curriculum
development and educational policy

Recommendations For Practice and
Further Research Needed
Implications
for All
Students

Minnesota Cursive Bill SF193/HF2640
• Authors: Rest, Nelson, Edelson and Albright
“Cursive handwriting instruction in elementary school
requirement”

RtI

Advocacy

• Other States: Angela McKnight- New Jersey Cursive
Handwriting Bill (Croft, 2019)

Parent
education

Research
Curriculum
development

4
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Slide 1

Handwriting is Not a Lost
Occupation: Exploring Evidence for

Handwriting Instruction for Adolescents

Photo Retrieved from: https://s26600.pcdn.co/wp-content/uploads/2017/12/student-writing-id843529954-FFP1801.jpg

Hayley DeMers, MA, OTR/L
St. Catherine University

Narration.
Hello! My name is Hayley DeMers and I am a school-based occupational therapist. I have
worked as a school therapist since 2014 for Independent School District 197 in West St. Paul,
Minnesota.
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Slide 2

Learning
LearningObjectives
Objectives
• Discuss the importance of handwriting
instruction and curriculum for childhood and
adolescent fine motor development
• Understand the impact of national education
policies on handwriting instruction and
occupational therapy practice in the school
setting
• Identify challenges and opportunities for
addressing handwriting in the middle school
setting

Narration.
Before beginning the presentation, I want to share that these are the learning objectives for the
presentation. At the end of the presentation you will be asked to rate the level in which these
learning objectives were met and provide feedback on the overall presentation. These learning
objectives are to discuss the importance of handwriting instruction and curriculum for
childhood and adolescent fine motor development, understand the impact of national
education policies on handwriting instruction and occupational therapy practice in the school
setting and to identify challenges and opportunities for addressing handwriting in the middle
school setting.
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Slide 3

Practice Dilemma
A Case Study: Jimmy
SLD IEP
Services

No
previous
OT

Sloppy
handwriting

iPad

Immature
pencil
grip

6th grade

Narration.
I began my OTD journey in 2018 and initial courses asked us to identify a current
practice dilemma. I had just moved from working in elementary buildings with kindergarten
through 4th grade to being the Secondary therapist for our district, working with 5th through 12th
graders- and I was hit with a challenge. Let me introduce Jimmy. Jimmy is a 6th grade student
with an identified learning disability and an individualized education plan or IEP with goals in
reading and math. Jimmy, like many students, hates handwriting. Jimmy has not had any
previous occupational therapy evaluations or services on his IEP. His science and math teachers
report he has “lazy” handwriting, an awkward pencil grasp and his sloppy writing causes errors
in his math. Jimmy’s language arts teacher reports he won’t write in his journal but most of his
assignments are done on the iPad without issue. The team is requesting adding occupational
therapy to his evaluation to work on handwriting skills. How do you address functional
handwriting skills in a district with no handwriting curriculum and one-to-one iPad use? Is this a
need because of lack of curriculum or a true presence of fine motor deficits? What does
research say is evidenced based practice in this case? I wanted to look at the research and seek
an evidence-based solution to this practice dilemma.
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Slide 4

Background Information
• Handwriting difficulties impact students at any
age (Miller et al., 2018.)
• The skill of handwriting must be learned (National
Handwriting Association, 2019)

• Handwriting impacts all subject areas
• Handwriting skills can be associated with
difficulties in self regulation and decreased self
efficacy (deFur & Runnells, 2014)
Narration.
So, I began to search! Most research studies on handwriting focused on early childhood and
elementary aged students, but Miller et al. (2018) acknowledged that handwriting deficits can
impact a student at any age or grade level. The National Handwriting Association (2019) notes
that the skill of handwriting is not an automatic task, and must be learned through explicit
instruction. The most common theme found by deFur and Runnells (2014) was that without a
solid foundation in handwriting instruction, and a history of missed opportunities at the
developmentally appropriate stages, it is often difficult to change poor handwriting in older
students, which may result in negative behaviors and self-image. So, I was left thinking, what
are the requirements for handwriting instruction? What do teachers know about how to teach
handwriting skills?
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Slide 5

Learning to Write
•
•
•
•
•
•

Language
Cognition
Motor Coordination
Visual-Perception
Brain Activation
Improved Academics

(Schenck & Case-Smith,2015.) (James & Engelhardt, 2012) (Graham & Santangelo, 2012)

Narration.
I began with the basics: what is required to learn how to write? How is writing defined as an
occupation? According to Schenck & Case-Smith, 2015, the task of handwriting involves many
components including language, cognitive skills, complex motor coordination and visualperceptual skills. Important connections to building brain functions in young children has been
found in studies using functional MRIs. For example, James and Engelhardt (2012) found areas
in the brain related to reading or the “reading circuit” were lit up after letter formation
handwriting practice and was not similarly activated during tracing or typing the same letters. A
meta-analysis of writing instruction by Graham and Santangelo (2012) indicated studies linking
improved reading fluency and increased writing output in students with direct handwriting
instruction.
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Slide 6

Learning to Write
Explicit practice of the following skills:
(Grajo, Candler & Sarafian, 2020)

Pencil Grasp
Letter formation
Line placement
Letter size
Letter spacing
Legibility
(Schenck & Case-Smith,2015.)

Narration.
According to Schneck & Case-Smith (2015) developing skills in all of the components of
handwriting is important for all students to be successful. In a systematic review by Grajo,
Candler & Sarafian (2020) moderately strong evidence was found for explicit and direct practice
of the following skills for improving handwriting skills and legibility: these include learning
letter formation, efficient grasp, line placement, size and spacing. In my personal experience I
realized teaching and learning handwriting in public schools has changed quite a bit from the
days of traditional handwriting practice that addressed all of these areas. I was left wondering
why teachers weren’t practicing these skills in the classroom.

HANDWRITING AND ADOLESCENTS

80

Slide 7

History of Educational Practices
Traditional
Instruction

Whole
Language

Technology

Traditional Handwriting
Instruction

Whole Language Approach

-Systematic approach
-Explicit letter identification
instruction
-Applied to complex writing
following learning

-Simultaneous instruction
-Complex writing
-Assumes learning of letter
formation through complex writing
tasks

(Schneck & Case-Smith, 2015.)

(Schneck & Case-Smith, 2015.)

Narration.
I started with the exploration of educational practices currently in place for handwriting
instruction. Schenck & Case-Smith (2015) explain that traditional handwriting instruction is
what many adults may remember in school. This style of instruction focused on repetition and
automaticity for handwriting. Instruction looked like repetitive practice of print and cursive
letters prior to focusing on content or academic components of writing. This is not what I was
witnessing in my own district’s general education classrooms. Changes and innovation in public
education has moved many classrooms to a Whole Language instructional approach. This
changes the focus to higher level writing tasks being taught with handwriting instruction
embedded into the material on an as needed basis. Less general education teachers are aware
of the complex components of handwriting such as letter formation or line adherence, and are
more focused on the content of the writing than the presentation of it. Other factors impacting
handwriting instruction in schools is the push to integrate technology into the classroom, which
can decrease opportunities for paper and pencil tasks as they become more digitized, impeding
natural motor development. So, who decides how this is done? What parameters are in place
for teachers and how they teach handwriting? There were many questions left to be answered.

HANDWRITING AND ADOLESCENTS

81

Slide 8

The EBP Process for a Practice
Dilemma
• Develop a research question
• Complete a Literature Search
• Critically Appraise Key articles
• Identify Major Themes
to Summarize Findings
Narration.
As I began the process of reviewing evidence, I created a research question and completed an
extensive literature review. This involved critically appraising the strongest studies and articles I
could find and identifying the major themes and concepts derived from these resources. My
hope was to gain clear information to answer the questions of when and how to teach
handwriting in the school setting, and how to address handwriting needs in adolescents.
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Slide 9

The EBP Process for a Practice
Dilemma
• Developing a PICO Question
P: Patient/Population/Problem
I: Intervention
C: Comparison
O: Outcome
In adolescents with fine motor delays what
interventions in the school setting result in
positive academic and non-academic outcomes?

Narration.
First, I developed a PICO question, or a research question that included the population and
problem, a question on the intervention, a comparison group and the desired outcomes. The
result was my original question: In adolescents with fine motor delays what interventions in the
school setting result in positive academic and non-academic outcomes?
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The EBP Process for a Practice
Dilemma
• Databases Used: Cochrane Database of Systematic
Reviews, PubMed, ProQuest Education Database,
CINAHL with Full Text, ERIC/EBSCO Host, and Google
Scholar
• Common Keywords Used: Adolescents- HandwritingHandwriting difficulties- Fine motor delays -Immature
grasp -Letter formation- Hand weakness- LegibilityIllegible writing- - Agraphia - Adaptations- CurriculumsAssistive Technology- Assessment -Self-efficacyStrength- Mature Grasp- Educational outcomes

Narration.
I continued to adjust and tweak the wording and topics covered in my PICO question
throughout detailed database searches and trying new keywords. I combed through many
research studies, articles and metanalyses to look for the strongest data available to provide
insight into my practice dilemma.
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Slide 11

The EBP Process for a Practice
Dilemma
Lack of
overall
research
No handwriting
assessments
designed
specifically for
adolescents

No handwriting
curriculums
designed for
adolescents

Narration.
Overall, there was limited information. No handwriting curriculums exist for middle school
students and there are limited handwriting assessments available for older age groups
specifically. One recurrent theme emerged in regards to understanding how handwriting is
addressed in schools: Common Core Standards. Despite working in education, I knew little
about these standards and what they meant for the general education classroom- so I dug
some more. Before I talk about the critical appraisals and themes, I want to highlight the
common core standards.
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Common Core Standards
• English- Language Arts National standards adopted by
Minnesota in 2010
• 40 states adopted the Math and ELA Common Core
Standards. Minnesota only adopted the ELA Standards
• Guidelines of WHAT a student should know, but not
HOW it should be taught
• Lacks language regarding handwriting and instructional
materials
(Jones & Hall, 2013)

Narration.
In 2010 National Common Core Standards removed the necessity for cursive writing instruction
and updated English Language Standards for handwriting requirements for kindergarten
through 2nd grade. These English Language Standards and Math standards were adopted by 40
states total, with Minnesota adopting only the ELA standards. These general guidelines state
specifically the “WHAT” for content and educational requirements but not the “HOW” for this
content to be taught. No specific guidelines are given for curriculums or materials for districts
or teachers to use for both English-Language Arts standards or Math Standards. Jones & Hall
(2013) were among a group of Utah educators who noticed this deficit and included
handwriting instructional requirements for the Utah Common Core Standards which includes
instruction in reading and writing both print and cursive.
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Common Core Standards by State

Retrieved from http://www.corestandards.org/standards-in-your-state/

Narration.
While it is noted Minnesota adopted a modified version of the English Language arts standards,
it is still very similar to the National standards in its language and lack of manuscript and cursive
handwriting instruction. Similarly states such as Texas have passed laws for including cursive
handwriting since adoption of their own state curriculums since 2010 has varied the availability
in handwriting and cursive instruction. Another example of changing laws is Alabama instituting
a law for cursive handwriting instruction in 2016 according to an NPR report (NPR, 2016) Also
according to the Southern Regional Education Board (October 2016) the following states have
passed legislation to include cursive handwriting since 2010: West Virginia, Virginia, Texas,
Tennessee, South Carolina, North Carolina, Mississippi, Maryland, Louisiana, Georgia, Florida,
Arkansas and Alabama.
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English Language Arts Standards
Adopted by MN

Retrieved from http://www.corestandards.org/wp-content/uploads/ELA_Standards1.pdf

Narration.
The specific language around handwriting is extremely limited for the Minnesota state
standards. In my analysis of the Kindergarten through 12th grade English Language Arts
standards there are a few lines of text that provide teachers and districts with guidelines
around writing.
These are seen in the Kindergarten and First Grade “Conventions of Standard English” which
states the student will “Print many upper and lowercase letters” for kindergarten and “Print all
upper and lowercase letters” for first graders.
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National Common Core Standards

Retrieved from http://www.corestandards.org/wp-content/uploads/ELA_Standards1.pdf

Narration.
Other notable language to consider with some association to handwriting is under the “Print
Concepts” section stating In Kindergarten there are requirements for understanding print
concepts such as text being read from left to right and recognize spoken word can be
represented in written language, which includes spaces between words. There is no language to
address the core skills needed to be an efficient writer, such as letter formation, line placement
or an efficient grasp pattern.
It is important to remember the Common Core Standards as an underlying force in education as
we explore the major themes that emerged from my literature review and how this may vary
by state and adoption of individual standards around handwriting and cursive instruction.
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Summary of Evidence
• Limited research available for review
• Difficulty with handwriting can be observed in a variety of
ways
(Miller et al., 2018.)

• Common Core Standards do not provide guidance for
handwriting instruction
(Alstad et al., 2015, Barnett et al., 2018.)

• Difficulty in these areas may be related to cognitive skills,
self-efficacy and confidence
(deFur & Runnells, 2014.)

• Further research is needed

Narration.
The task of handwriting for adolescents in the school setting has limited research available for
review, especially in regards to occupational therapy intervention. The impact of difficulty with
handwriting skills can be observed in a variety of ways and has potential to impact a student’s
future and career according to Miller et al., (2014). Alstad et al. (2015) & Barnett et al. (2008)
found current educational standards, or Common Core Standards, do not provide guidance for
handwriting instruction beyond introduction to basic printing through first grade, resulting in
no expectations for direct, explicit handwriting instruction in secondary grades. According to
deFur and Runnells (2014) difficulty in these areas can be related to cognitive skills as well as
impact students’ confidence and self-efficacy in the school setting. Further research is needed
to understand what should be prioritized in secondary age groups handwriting instruction for
improving student outcomes.
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Emergence of Themes

Handwriting
Development

Self-Regulation,
Cognition and
Self-Efficacy in
Handwriting

Handwriting
Assessment and
Intervention in
Secondary Age
Groups

Assistive
Technology and
Occupational
Therapy for
Secondary
Students

Narration.
The four major themes I identified through my research and analyzing 15 key research studies
were a deeper understanding of handwriting development, the link of handwriting skills to selfregulation skills, the current understanding of handwriting assessment and intervention in
secondary aged students, and the use of assistive technology by occupational therapy
practitioners.
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Handwriting Development
• Motor skill automaticity in handwriting
continues to develops to age ten (Palmis et al., 2017.)
• Lack of research for guidelines regarding
explicit instruction in handwriting for
adolescents (Weintraub et al., 2007, Alstad et al., 2015.)
• Common Core Standards for handwriting
instruction goes through first grade (Alstad et al., 2015,
Barnett et al., 2018.)

Narration.
Handwriting Development was the first major theme across research materials. I consistently
found mention of the importance of early intervention and repetitive exposure to handwriting
instruction as the most prominent recommendations. Educational resources noted the lack of
handwriting guidelines provided by National Common Core standards and the resulting lack of
handwriting instruction in the average classroom. Palmis et al. (2017) noted consistently that
motor skills and habits were solidly developed by approximately the age of ten, or 4th to 5th
grade for most students. This is important to note as this relates to the importance of early
education and building strong habits prior to middle school. It was consistent across all types of
research that there were no recommendations, curriculums or supports that would indicate
instruction and practice in secondary age groups would lead to handwriting improvements
according to Weintraub et al. (2007), Alstad et al. (2015), & Barnett et al. (2018).
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Self Regulation, Cognition and
Self-Efficacy
• There is a relationship between learning and
cognitive disabilities, as well as self-regulation
difficulties, and handwriting skills (Chen et al., 2014,
Krisanaprakornkit et al., 2010, Moy et al., 2017, Sangster-Jokic et al., 2010.)

• Handwriting difficulties may be associated
with students’ efforts and self-efficacy (deFur &
Runnells, 2014)

Narration.
The second major theme was the possibility of the relationship between handwriting skills, selfregulation and self- efficacy. Across multiple studies and meta analyses by Chen et al., (2014)
Krisanaprakornkit et al. (2010), Moy et al. (2017) and Sangster- Jokic et al. (2010) the
connection between self-regulation and poor handwriting skills was found. As an occupational
therapy practitioner, it is easy to witness how struggles with self-regulation and attention in
early childhood impacts a student’s ability to participate in handwriting instruction, and can
thus result in decreased skills. But less is known about how these deficits in handwriting skills
can lead to poor self-regulation and efficacy in later school years. In my personal experience I
have seen significant emotional and behavioral reactions in older students in an effort to avoid
the challenge of handwriting tasks. A survey of high school students by deFur and Runnells
(2014) with identified special education needs found that the primary area of perceived
weakness and struggle was self-regulation skills and handwriting skills, over other areas such as
reading, mathematics and social skills. I found this to be surprising and wondered how a lack of
handwriting curriculum and explicit direct instruction in handwriting may possibly impact
students in the area of self-regulation and self-efficacy in the school setting.
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Handwriting Assessment and
Intervention in Adolescents
• Studies provide inconclusive results about the
relationship of grasp or letter formation and the
quality of adolescents writing

(Shah et al., 2015)

• There are limited standardized assessments and
curricula for adolescents

(Alstad et al., 2015, Barnett et al., 2018.)

• Lack of occupational therapy assessments for
handwriting in adolescents

Narration.
Since handwriting seemed to still be a deficit area in the middle school and high school setting, I
searched for intervention ideas and research that might provide insight into how to address this
age group specifically. I found no specific curriculums or standardized assessments for this age
group related to handwriting. I also reviewed studies by Alstad et al. (2015) and Barnett et al.
(2018) to determine the importance of aspects of handwriting skills such as pencil grasp and
letter formation on handwriting skills of older students and found inconclusive evidence.
For example, the characteristics important for handwriting is not clear. In a study by Shah et al.
(2015) of college students randomly selected to complete writing pieces it was found that
immature pencil grasp did not show a correlation with decreased writing speed or legibility in
writing samples when compared with peers with a mature pencil grasp. This study did not
include individuals with known writing deficits or struggles with writing. More research is
needed to determine if correcting pencil grasp or letter formation for older students with
writing impairments is warranted through occupational therapy intervention.
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Occupational Therapy for Handwriting
Problems in Adolescents
• The most common way to address poor handwriting
in adolescents is through the use of assistive
technology (Cook & Bennett, 2014, Freeman et al., 2007)
• In a literature review, use of assistive technology was
noted to improve overall writing output (Graham & Perin, 2007.)
• Little research is available on the best forms of AT to
use (Cook & Bennett, 2014.)

Narration.
The final major theme was to look at assistive technology use with older students and OT’s role
in accommodating through technology when students present with poor handwriting skills.
According to Graham and Perin (2007) Assistive technology for handwriting deficits has seen
significant growth. There was extensive evidence-based literature to support the use of
assistive technology and that it increased idea translation and writing output for students with
poor handwriting skills. Supporting evidence including a survey of occupational therapy
practitioners by Freeman et al. (2007) and a review of single case design studies by Cook and
Bennett (2014) found that use of AT was a common intervention for high school students with
writing difficulties. When occupational therapy practitioners consider what types of assistive
technology to use there was a lack of overall evidence on the best forms or types of AT. More
research is needed to continue to inform practitioners on the best forms of AT to use in various
situations.
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Key Messages
• Current available research on handwriting
development needs to better inform and guide
educational policy
• More research is needed on the occupation of
handwriting in adolescents and best practice in
assessment and intervention for adolescents in
handwriting
• Occupational therapists have an opportunity to
play a role in program development, curriculum
development and educational policy

Narration.
In the review of evidence, it is clear little is known on how to address handwriting deficits in
middle school students, and current evidence does not support this as an area of evidencedbased practice for OT’s in the school setting. There are several promising assessment tools
being developed out of the UK and Israel but their application is likely years away. In the
meantime, school OT’s are faced with the real barriers of lack of evidence and poorly informed
school policies threatening fine motor skills and handwriting skills in the school setting for all
students. This is where increasing our voice and advocacy role is important in order to better
inform those around us on the importance of early intervention and the evidenced-based
support for focusing on development and instruction in handwriting in elementary aged
students in order to see long-term improvement in handwriting skills for those students later in
their school careers.
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Advocacy Opportunity
Minnesota Cursive Bill SF193/HF2640
• Authors: Rest, Nelson, Edelson and Albright
“Cursive handwriting instruction in elementary school
requirement”
• Other States: Angela McKnight- New Jersey Cursive
Handwriting Bill (Croft, 2019)

Narration.
One example of an opportunity for advocacy in the area of handwriting is a bill that was
introduced to the MN senate in January of 2019 which provides an outline for curriculum
standards for cursive handwriting in elementary schools as well as grant funding for schools
adopting these programs. There has been limited activity on this bill since its introduction but I
have shared my research with the authors as well as reached out to MOTA for support in
advocacy on this bill. A similar opportunity presents in the state of New Jersey were Angela
McKnight introduced a bill to add cursive instruction in New Jersey Schools in November of
2019 as written in an article by CNN (Croft, 2019)
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Recommendations For Practice and
Further Research Needed
Implications
for All
Students

RtI

Advocacy

Parent
education

Research
Curriculum
development

Narration.
Advocating for expanding our roles, utilizing systems such as RtI and involvement in curriculum
development and district level initiatives in handwriting instruction is important. Poor
handwriting and lack of instruction is not just impacting students who qualify for IEP’s, but it is
a general education issue and impacts all students.
My dream is that the results of this advocacy would be two-fold. Improving outcomes for all
students through direct instruction also has an impact on the number of referrals to
occupational therapy for handwriting deficits. By providing rich instruction in this area,
occupational therapy practitioners can be sure referrals they receive and students who require
OT services are showing a true deficit in the area of handwriting, not just lack of general
education instruction.
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Retrieved from https://www.needpix.com/photo/138628/hand-leave-pen-paper-thank-you-letters

Narration.
Thank you for listening to my presentation. I am passionate about all students receiving
instruction in the area of handwriting, so they can not only learn how to write, but truly be able
to write to learn.
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Here are the references from my literature review and this presentation
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Appendix D.3. Conference Proposal
Title: Handwriting is Not a Lost Occupation: Exploring Evidence for Handwriting Instruction for
Adolescents
TYPE OF PROPOSAL
Proposal Type: Presentation
Level of Material: Intermediate
Level Rationale: School-based therapy requires specialization and is impacted by changes in
educational policy. Involvement of occupational therapy practitioners in handwriting
curriculum, instruction and intervention varies widely between states and school districts.
Practice Concentration: Children & Youth
Focus Area: School Systems
LEARNING OBJECTIVES
•

Discuss the importance of handwriting instruction and curriculum for childhood and
adolescent fine motor development

•

Understand the impact of national education policies on handwriting instruction and
occupational therapy practice in the school setting

•

Identify challenges and opportunities for addressing handwriting in the middle school
setting

ABSTRACT SYNOPSIS
Handwriting for adolescents in the school setting is a complex topic. The impact of
difficulty with handwriting can be detrimental to a student’s education. National and state
educational policy impacts handwriting instruction in the public-school setting. Explore recent
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educational policy change and its possible impact on occupational therapy practice in the
school setting.
ABSTRACT
The National Handwriting Association or NHA (2019) explains that the act of
handwriting is a symbolic and visual way for individuals to represent language and concepts
in a physical and permanent format (NHA, 2019.) The complex skill of handwriting can be
broken down into multiple components including the domains of handwriting (such as
tracing, near-point copying, writing from dictation or composition of sentences), the
legibility, speed, and ergonomic factors (Schneck & Case-Smith, 2015.)
Current handwriting assessments include, such as the Evaluation Tool of Children’s
Handwriting (ETCH), Here’s How I Write, The Minnesota Handwriting Assessment or The Shore
Handwriting Screening for Early Handwriting Development focuses on assessment and
intervention for early childhood and elementary, when writing skills are developing. There are
not specific handwriting assessment tools listed for adolescent students.
Handwriting intervention can take on a variety of forms depending on the identified
needs of the individual. There are no national requirements for handwriting instruction in the
United States and there is great variety among states and districts (Schneck & Case-Smith,
2015.) Resulting deficits may present in students for a variety of reasons. Intervention may
include accommodating the deficits through the use of assistive technology (Schneck & CaseSmith, 2015.) Intervention studies and research are limited to early childhood and elementary
aged students or adolescent students with known disabilities (Schneck & Case-Smith, 2015.)
Handwriting for adolescents in the school setting is a complex topic. The impact of
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difficulty with handwriting skills can be observed in a variety of ways and has potential to
impact a student’s future and career (Miller et al., 2018.) Current educational standards, or
Common Core Standards, do not provide guidance for handwriting instruction beyond first
grade, resulting in no expectations for direct, explicit handwriting instruction in secondary
grades (Alstad et al., 2015.) Intervention and assessment tools designed for younger students
only do not support improving writing skills in adolescents. Referrals for occupational therapy
practitioners to address handwriting skills in the school setting are not limited to one age
group.
Further research is needed to better understand the implications handwriting difficulties
have on academic and non-academic outcomes in adolescents. Occupational therapy
practitioners have a unique role in the potential to advocate for the importance of handwriting
instruction in elementary grades and influencing possible changes in educational policy through
future research. Handwriting is an important occupation for students in secondary grades and
more research is needed to understand how to best develop and support success in this area.
REFERENCES
Alstad, M., Sanders, E., Abbott, D., Barnet, A.L., Henderson, S.E., Connelly, V. & Berninger, V.W.
(2015). Modes of alphabet letter production during middle childhood and adolescents:
Inter-relationships with each other and other writing skills. Journal of Writing Research,
6 (3), 199-231. doi:10.17239/jowr-2015.06.03.1.
Miller, D.M., Scott, C.E., & McTigue, E.M. (2018). Writing in the secondary-level disciplines: A
systematic review of context, cognition and content. Educational Psychology Review, 30
(1), 83-120. doi: 10.1007/s10648-01609393-z.

HANDWRITING AND ADOLESCENTS

105

National Handwriting Association (2019.) About handwriting. Retrieved from http://nhahandwriting.org.uk/handwriting/
Schenck, C.M & Case-Smith, J. (2015.) Prewriting and handwriting skills. (Schneck & Case-Smith,
2015.) In Case-Smith, J & Clifford-O’Brien, J. (7th ed.) Occupational Therapy for Children
and Adolescents (pp.498- 524.) Canada: Elsevier Mosby
CONTACT
Hayley DeMers
hmdemers952@stkate.edu
SPEAKERS AND AUTHORS
Hayley Mae DeMers, MAOT, OTR/L
AOTA Member ID # 000004306938
Daytime Phone: (952) 451-4262
Email: hmdemers952@stkate.edu
SPEAKER BIO
Hayley is completing her post-professional Doctoral of Occupational Therapy through St.
Catherine University (anticipated graduation July, 2020). Her passion for handwriting comes
from watching students struggle with balancing handwriting and technology in school. Hayley
hopes that therapy practitioners can continue to advocate for and expand their roles in public
education and policy change to best meet the developmental needs of all students.
EMPLOYER Independent School District #197, West St. Paul, MN, USA
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Appendix D.4. Survey Proposed for Evaluation of Presentation
1) I work in the following setting(s) (Circle all that apply)
Birth to 3

ECFE

High School

Elementary School

Middle School

18-21/Transition

2) Please rate how well the contents of the presentation met the following learning objectives:
A) Discuss the importance of handwriting instruction and curriculum for childhood and
adolescent fine motor development
Not Met

Partially Met

Fully Met

B) Understand the impact of national education policies on handwriting and
occupational therapy practice in the school setting
Not Met

Partially Met

Fully Met

C) Identify challenges and opportunities for addressing handwriting in the middle school
setting
Not Met

Partially Met

Fully Met

3) Please rate the application of the contents of this presentation to your current practice:
A) The content of this presentation identified practice issues I have experienced.
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

B) I see the future of OT in schools including more curriculum development and
consultation in general education.
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree
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C) Handwriting continues to be an applicable skill for all students to learn.
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

Feedback on Presenter
4) Conveys a genuine interest in presentation material
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

5) Organizes and presents materials in a clear manner
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

6) Raises challenging topics with application to practice
Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

What are the presenter’s strengths?
How could the presenter improve the contents and presentation?
Please make any additional comments on the effectiveness of the presenter and suggestions for
improvement.
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Chapter 5. Evaluation Outcomes and Analysis
The Knowledge Translation Planning Template (Barwick, 2008, 2013, 2019) was used to
evaluate the three knowledge translation projects completed and summarize them using the
language and structure from the template include the knowledge users, main messages,
knowledge translation goals, knowledge translation strategies, and knowledge translation
evaluation.
Knowledge Translation Project 1
Knowledge users
The knowledge users for this project were occupational therapy practitioners and
occupational therapy students at the Minnesota Occupational Therapy Association annual
conference held in October 2019.
Main messages
My Bottom-Line Actionable Message (BLAM) (Barwick, 2008, 2013, 2019) for this poster
presentation is that Common Core standards have removed handwriting instruction from the
classroom and curriculum development is needed for regular and special education students in
the middle school and high school setting to support continued handwriting development and
success.
Knowledge Translation Goals
The intended knowledge translation goals for this project were to:
•

Share knowledge on changes in handwriting instruction in public schools in
Minnesota due to state and national education policies
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Build awareness around the lack of handwriting instruction in the school setting and
changing educational policy on school-based occupational therapy practice

•

Facilitate change in educational policy through advocacy on the importance of
handwriting instruction for students learning, cognition, motor development and selfefficacy.

By educating on these learning objectives the goal of this poster presentation was to
share knowledge, facilitate change in practice and advocate for change in policies.
Knowledge Translation Strategies
The knowledge translation strategy used was an in-person poster presentation at a
state-wide conference intended for professionals within the field of occupational therapy. This
approach summarized research in a visual manner to provide knowledge, facilitate change and
highlight possibilities for advocacy for occupational therapy practitioners.
Knowledge Translation Evaluation
While standing at the poster I administered a survey to 19 occupational therapy
practitioners or occupational therapy students. I did not collect any personal or professional
information about these survey respondents, such as age or setting in which they practiced OT.
In my conversations with attendees, I found most were unaware of this practice issue or the
changes to educational policy noted on the poster. One therapist who worked in adult
rehabilitation for patients who have suffered strokes noted that often a personal goal for many
of these patients was to be able to write again, but the therapist was not aware of the many
things that are involved in writing output. Table 2 shows the results for the two questions
posed to conference participants. Question 1 asked “Do you agree with the following statement
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in your life and work “Technology has replaced the need for handwriting by allowing for voice
recording, typing, video or speech-to-text to relay information?” Question 2 asked “Do you
agree with the following statement in your life and work “Public schools no longer need to
teach handwriting skills and should focus on technology to prepare students for the real
world?” Many conference participants who completed the brief survey disagreed or strongly
disagreed that technology has replaced the need for handwriting (42.1%) and that handwriting
instruction was no longer important (94.8%).
Table 2
Responses of Conference Participants to Two Questions on Handwriting and Technology

Q1. Technology has
replaced handwriting

Strongly
Agree
n (%)

Agree

Neutral

Disagree

n (%)

n (%)

n (%)

Strongly
Disagree
n (%)

3(15.8)

5(26.3)

3(15.8)

5(26.3)

3(15.8)

Q2. Handwriting
0(0)
1(5.3)
0(0)
6(31.6)
12(63.2)
instruction is no longer
needed
Note. N = 19. Question 1. Technology has replaced the need for handwriting by allowing for
voice recording, typing, video or speech-to-text to relay information. Question 2: Public schools
no longer need to teach handwriting skills and should focus on technology to prepare students
for the real world.
After administering the survey and viewing the results, there are things that could be
done differently in the future. Possible changes would be to include a question about age or
area of practice to gauge if this has any relationship to how individuals felt about handwriting.
Another point of data collection could include perceived comfort in the use of technology for
professional and/or personal use, as this may impact how individuals feel about handwriting or
technology replacing the task of handwriting. Other topics to include as questions would be
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measuring individual’s awareness of the Common Core Standards, as well as how school-based
practitioners may be addressing this issue in their school districts. Re-wording the questions to
improve clarity, which may have impacted the overall survey results gained, would also be
helpful. Factors that could have impacted the results include: the limited time for the poster
session, administering the survey on an iPad (which may have affected accessibility for the
respondents), poor wording of the questions, and lack of understanding of the purpose of the
survey or connection to the poster presentation by respondents. It would also be important to
include a measurement of perceptions of the intended learning objectives and if the content
and organization of the poster met these objectives.
Knowledge Translation Project 2
Knowledge Users
The knowledge users for this project would include all members of the American
Occupational Therapy Association who read the Special Interest Sections quarterly publication,
specifically the section on Children and Youth. This audience would likely include individuals
interested in or experienced in this area of practice for occupational therapy. If the article is
submitted to other types of publications, consumers may be teachers or other professionals
who work in the field of public education.
Main Messages
My Bottom-Line Actionable Message (BLAM) (Barwick, 2008, 2013, 2019) for this project
is that changes to educational policy through Common Core Standards impacts occupational
therapy practice and requires an increased look at policies and opportunities for advocacy.
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Knowledge Translation Goals
The intended knowledge translation goals for the article were to:
•

Share knowledge on the importance of handwriting instruction and curriculum
for childhood and adolescent fine motor development.

•

Facilitate change in education policy by examining the possible results of
national education policies on handwriting and occupational therapy practice in
the school setting.

Knowledge Translation Strategies
The knowledge translation strategy is to provide a written summary or research in the
area of handwriting, increase awareness of this issue in practice and to educate others on
opportunities for advocacy and policy change in this area.
Knowledge Translation Evaluation
The primary method of evaluation was the review and editing of the article prior to
submission for publication. Due to the broad national audience, there is not a method that
could provide feedback from each possible consumer of this knowledge translation approach
when published. Thorough and careful editing was needed to ensure the content and article
met the intended learning objectives as written, as well as the stipulations set out by the
publication. This editing took place through peer feedback and professor feedback.
Unfortunately, the submission was denied. Continued editing and writing for a different
audience will take place in the future to better meet the needs of publishers who might be
interested in sharing this information.
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Knowledge Translation Project 3
Knowledge Users
The knowledge users for this project include the practice audience at the Occupational
Therapy Community of Practice meeting through the Metro Educational Cooperative Service
Unit in Arden Hills, Minnesota. The possible future audience is the attendees at the National
American Occupational Therapy Association 2021 Annual Conference in San Diego, California.
Main Messages
My Bottom-Line Actionable Message (BLAM) (Barwick, 2008, 2013, 2019) for this slide
presentation is the review of evidenced-based practice suggestions that supports the need for
Common Core policy change to include handwriting instruction in schools and occupational
therapy practitioner advocacy in this area.
Knowledge Translation Goals
The knowledge translation goals for this project were to:
•

Share knowledge on the importance of handwriting instruction and curriculum for
childhood and adolescent fine motor development

•

Facilitate change in education policy by examining the possible results of state and
national education policies on handwriting and occupational therapy practice in the
school setting

•

Facilitate change in occupational therapy practitioner behavior by exploring
opportunities for advocacy and participation in policy development for students in the
school setting
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Knowledge Translation Strategies
The slide presentation used the strategies of reviewing evidence-based research on
handwriting and building awareness through education via an in-person verbal and visual
presentation. The presentation highlighted opportunities for advocacy and expanding the role
of occupational therapy practitioners in the school setting.
Knowledge Translation Evaluation
Following the practice presentation at the Metro ECSU Occupational Therapy
Community of Practice meeting, the audience completed a 13-question survey. This survey
included one question to collect information on age groups or settings in which the schoolbased therapy practitioners worked. Other questions included a section of Likert rating scales
to indicate the effectiveness of the presentation meeting the three intended learning objectives
set out at the beginning of the presentation. The following section was a set of Likert scales to
rate the effectiveness of the presenter. Finally, three questions allowed for open-ended
comments and suggestions on the presentation overall. There were 32 completed surveys from
the occupational therapy practitioners in attendance that were anonymous.
Overall, the feedback on the presentation was positive. Comments from attendees
included “Very informative and professional” and “presented research in a clear and concise
manner.” Of the practitioners in attendance, 87% or 27 total attendees reported working in an
elementary school setting, which is the most likely age group to work on fine motor and
handwriting skills. For the three learning objectives, ratings indicating the objective was fully
met was 90.6% for the first objective, 93.8% for the second and 93.8% for the third objective,
respectively. These ratings indicated the audience felt the presentation of the information
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allowed for meeting the learning objectives in a positive way. Table 3 shows the audience
members ratings for the presentation content. Table 4 shows the audience members ratings for
the quality of the presenter. Table 5 provides a summary of the open-ended question feedback
from the Metro ECSU audience.
Table 3
Responses of Conference Participants to Likert Scale Items on the Presentation
Item

Q1. The content of this
presentation identified
practice issues I have
experienced.

Strongly
Agree
n (%)

Agree

Neutral

Disagree

n (%)

n (%)

n (%)

Strongly
Disagree
n (%)

19/63.3%

9/30%

0/0%

0/0%

2/6.7%

13/40.6%

3/9.4%

0/0%

2/6.3%

6/18.8%

1/3.1%

0/0%

1/3.1%

Q2. I see the future of OT 14/43.8%
in schools including more
curriculum development
and consultation in
general education
Q3. Handwriting
continues to be an
applicable skill for all
students to learn
Note. N = 32.

24/75%
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Table 4
Responses of Conference Participants to Likert Scale Items on the Presenter
Item

Q1. Presenter conveys a

Strongly
Agree
n (%)

Agree

Neutral

Disagree

n (%)

n (%)

n (%)

Strongly
Disagree
n (%)

27/84.4%

4/12.5%

0/0%

0/0%

1/3.1%

21/65.6%

10/31.3%

0/0%

0/0%

1/3.1%

23/71.9%

8/25%

0/0%

0/0%

1/3.1%

genuine interest in
presentation material
Q2. Presenter organizes
and presents materials in
a clear manner
Q3. Presenter raises
challenging topics with
application to practice
Note. N = 32.
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Table 5
Responses of Conference Participants to Open-Ended Questions on Presentation
Questions

Comments

Q1. What were the
presenter’s strengths?

very knowledgeable on topic, I like the flow of the research
passionate, good background knowledge to set the scene, good
research included, bringing to light the much less researched
applications of handwriting past elementary level, good voice
quality, knows content well, seemed very relaxed and confident,
great job fielding questions, very knowledgeable and articulate
about the topic, clear calm voice, not rushed, understood
material well, research connections to practice, knowledgeable
and passionate about topic, clear communicator, evidence
based, invited input from audience, knowledge of handwriting
instruction and history of curriculum for handwriting, use of
visuals and graphs to represent info, knowledgeable and
passionate about the topic, clear communication, clearly
experienced and knowledgeable in this area, extremely prepared
and knowledgeable about the topic, engaging presenter and
professional research, knowledgeable, experienced
organized, clearly knowledgeable on the topic, relates info to her
own area of practice ,clear and concise, well informed lots of
detail, spoke clearly and thoroughly, presented the information
in a linear manner, clarity, referencing research, very
knowledgeable on topic- great work, presented research in a
clear and concise manner, experience in the field, very thorough,
good presentation of info, concise, nice job answering questions
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Questions

Comments

Q2. How could the
presenter improve the
contents and
presentation?

more information about some of the other studies, maybe more
visuals, possibly more information on how important
handwriting is to learning (memory etc.) that may not have been
the point of the research but looking to get administrators to
buy in to the importance of handwriting on learning, nothing- it
was fantastic, could you work in pictures of poor handwriting
etc.?, Check out Pacer Presentation this past July or Aug. New
brain imagery is showing how cursive and actual handwriting
"fires up" more of the brain, I would be curious how OTs are
addressing handwriting in middle school in the metro. maybe a
survey? provide examples of what school-based OTs are doing
and how they are getting involved in tier 1 supports/gen ed, add
more AT ideas

Q3. Please make any
additional comments on
the effectiveness of the
presenter and
suggestions for
improvement?

very informative and professional, great job, you did a
phenomenal job! Talk about school versus clinic. What age do
clinics stop working on handwriting? I feel like this content is
known to us as OTs- need to present to other education
professionals at the district level, thank you
this is valuable and needed information to add to the schoolbased O.T. world. thank you for your time on this.
Good work! Congrats on your doctorate!

Note. N = 32
Evaluation Analysis
Comprehensiveness
The three methods of my knowledge translation project had strengths in being multimodal and presenting information in a variety of formats. Using a poster, slide presentation and
written scholarly article allowed for three modes of knowledge translation and information
presentation, with ratings of comprehensiveness varying from absent to good.
When considering partners who were involved in the development of these three
knowledge translation projects, these partners were limited to professionals within the
occupational therapy field, including occupational therapy faculty. The only purchased service
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during the development and execution of these knowledge translation projects was the printing
of the professional poster through Office Max. Additional funds for the attendance of the
Minnesota Occupational Therapy Association conference was provided by Independent School
District 197 in West St. Paul, MN as part of available staff development funds. The primary
knowledge users indicated for the consumption of the scholarly projects developed were
occupational therapy practitioners; this provides for an opportunity of future knowledge users
that could be more comprehensive to include educational specialists and professionals working
in related fields outside of occupational therapy.
Each knowledge translation project had specific learning objectives or knowledge
translation goals that were well-documented. The strategies used to meet these goals included
a visual presentation through a professional poster, a visual and verbal presentation through a
slide presentation and a review of evidence and application to educational policy through a
scholarly article.
The evaluation tools used varied among the three knowledge translation projects based
on the method of delivery of information. The evaluation tools used allowed for minimal
feedback, such as the two-question survey used in the poster presentation; or more
extensive and inclusive feedback in the 13-question survey provided following the slide
presentation. The budget for this knowledge translation project was funded through myself and
Independent School District 197, who helped to pay the fee for the state conference
attendance.
Weaknesses in the comprehensiveness of the knowledge transition approaches included
an overall low degree of engagement, lack of access to possible knowledge users outside of the
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occupational therapy profession and difficulty with overall evaluation of the effectiveness of
the strategy used. For example, all three of the audiences were primarily occupational therapy
practitioners, which left out other stakeholders such as administration and general education
teachers. Poor evaluation tools, such as the poster survey, did not allow for insight into the
effectiveness of the poster in meeting the intended learning objectives.
Overall, the comprehensiveness of these three knowledge translation projects ranges
from a rating of absent, indicating that some parts are missing, such as a degree of engagement
from knowledge users or interdisciplinary partner roles influencing the knowledge translation
projects. Other pieces of the comprehensiveness of these knowledge translation projects could
be rated as good as they are provided but may require more elaboration and detail in the
future for more effective knowledge translation.
Alignment
The alignment of the three knowledge translation projects to the intended knowledge
users’ goals or listed learning objectives is variable. For the first project of the professional
poster presentation at the Minnesota Occupational Therapy Association Annual Conference,
the alignment with the learning goals is absent to weak, based on the limited ability to engage
knowledge users and ensure the main messages intended in the poster were reached. The
survey used did not allow for feedback or understanding of the knowledge recipients and how
they interpreted the main messages or completed the intended learning objectives.
The second knowledge translation project of the scholarly article presents with a good
to excellent alignment of the intended knowledge translation goals or learning objectives. This
is due to the extensive opportunities for editing from both peer occupational therapy
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practitioner and occupational therapy faculty providing feedback prior to submission of the
article to the American Occupational Therapy Association.
The third knowledge translation project presents with a good to excellent opportunity
for alignment to the intended learning objectives by presenting in front of a live audience. This
approach allows for an increased degree of knowledge user engagement including discussion
and questions about the content of the presentation. Evaluation of the learning objectives is
more all-encompassing in allowing definitive feedback on each learning objective through a
survey, as well as questions and discussion. The initial practice of this presentation in front of a
local group of occupational therapy practitioners allowed for practice and refinement of the
presentation prior to submission and a planned presentation to the intended audience at the
American Occupational Therapy Association Annual Conference in San Diego in 2021.
Additional feedback will be obtained through discussion questions and a formal survey at this
presentation, allowing for excellent alignment to the learning objectives intended for this
knowledge translation project.
Feasibility
The overall feasibility of these three knowledge translation projects could be rated as
good to excellent depending on the individual project. For the first knowledge translation
project of the presentation of the professional poster, the availability of resources for this
strategy was realistic and within budget for myself as the individual presenter. Attending the
conference allowed for a local presentation to peers within the field of occupational therapy
through the means of having a professional poster printed. There was a limited number of
people involved as the research and presentation was completed by myself only, which allowed
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for this to be easy to realize as a knowledge translation project. Funding for attendance of the
conference was provided by Individual School District 197 in West St. Paul as part of available
staff development funds.
The second knowledge translation project of writing the article for the American
Occupational Therapy Association Special Interest Section Quarterly is an individual knowledge
translation project which includes a small team of occupational therapy faculty and peer
occupational therapy practitioners to contribute to the editing process. The availability of
resources is realistic, as well as the timeline and budget to complete this project. The potential
for a benefit is increased as this is a nationally published resource.
The final knowledge translation project of a slide presentation was limited in the
composition of other stakeholders as it was completed by myself only. Availability of resources
and budget for this for the initial presentation of this project was feasible. Future goals to
present this slide presentation at the American Occupational Therapy Association Annual
Conference increases the budget and challenge to achieve this goal which is why it was not able
to be completed within the timeline of this doctoral program. Future goals to present this to a
national audience requires funds for travel and admission to the American Occupational
Therapy Association Annual Conference and will likely need to include increased team members
or othering funding sources to reach this goal.
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Chapter 6. Reflection and Recommendations
Reflection on Mission and Vision Statements
The completion of this doctoral program has been a journey of growth, challenges and
opportunities. I have learned so much about myself and my own perseverance in tackling
difficult topics. I was led to the topic of handwriting due to a personal practice dilemma and
real-life situations in my own work setting. As I continued to explore the topic, I experienced
challenges and frustrations that further built my resilience in the process of scholarship and
research. A key influence in my perseverance was the American Occupational Therapy Vision
2025, which has four main pillars. These pillars are listed as “Effective: Occupational therapy is
evidence-based, client-centered, and cost-effective. Leaders: Occupational therapy is influential
in changing policies, environments, and complex systems. Collaborative: Occupational therapy
excels in working with clients and within systems to produce effective outcomes.
Accessible: Occupational therapy provides culturally responsive and customized services.”
(AOTA, 2018). I knew that I wanted to be a leader in moving towards change in handwriting
curriculum in my district and to collaborate with other educational professionals to make this
happen.
Occupational therapy practitioners are called towards effective evidenced based
occupational therapy practice and embracing a role of leadership as a change-agent in the field.
This continues to inspire my hopes for the future and how my exploration and research on this
topic can bring positive change to my school district and the students I serve as an occupational
therapy practitioner. As a student of the St. Catherine University Occupational Therapy
program, I have built more professional relationships within the field of occupational therapy
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and believe I have established myself as an advocate for the field and the individuals I work
with. One of the core tenets of the program is to help students to lead and influence in the field
of occupational therapy, and this is something I feel I have gained from participating in my postprofessional doctoral program (St. Catherine University, 2018, pp. 7-9).
Other skills I have gained include understanding the importance of interdisciplinary
collaboration in bettering myself as a practitioner. The St. Catherine University Henrietta
Schmoll School of Health is a multidisciplinary major program that includes the occupational
therapy program itself. The mission is “Highlighting interprofessional healthcare education in
classroom, laboratory, and clinical settings, students work across traditional program
boundaries to prepare for real-world work scenarios. Our healthcare programs have been at
the forefront for more than 100 years, with graduates consistently in demand with top
employers. Programs include nursing, exercise and sports science, health informatics,
occupational and physical therapy, physician assistant studies, public health, and more.” (St.
Catherine University, 2019, para 1-4). The beliefs and influences as a member of this
interdisciplinary university program is highlighting the importance of collaboration in all aspects
of healthcare, and across all settings. Collaboration is a fundamental principle in the American
Occupational Therapy Association, The St. Catherine University Henrietta Schmoll School of
Health and St. Catherine University Department of Occupational Therapy, leading me to believe
this was the most pivotal take-away as I move forward in my career as an occupational therapy
practitioner (St. Catherine University, 2018 & 2019). I believe that this journey of
interdisciplinary collaboration and lifelong learning to better my practice does not end with this
program, but will continue and evolve into new opportunities over time.
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Reflection on Knowledge Translation as a Focus for Advanced Practice
Prior to beginning this program, I had not heard the words knowledge translation
before. I learned so much about the importance of sharing research and literature in an
effective and accessible way based on your audience. My beliefs coming into this program
where that research and scholarly work in the field of occupational therapy seemed difficult
and unattainable. I had a fixed mindset, believing the only valuable research and sharing of
information needed to meet the gold standards of randomized control trials and in-depth
statistical analysis. These were not areas I felt I had strong skills in, which made me fearful of
my ability to be a scholar in the field of occupational therapy.
I feel that I have learned that being an expert on a specific topic does not mean that
you know everything about it. Being an expert means you are willing to question things and to
never stop seeking information and improving your understanding of a topic.
I also learned overcoming difficulties such as imposter syndrome takes strength and
time. This strength comes through developing professional relationships and mentoring
connections to continue to refine one’s skills as a professional.
Knowledge translation as a scholarly approach allows for the creation of community and
equality among all levels of stakeholders. I believe this understanding of knowledge translation
helps me to see that participation in research and scholarly advancement of the field of
occupational therapy is possible outside of a classroom or a laboratory. I have learned the
participation of stakeholders from families, to children, to interdisciplinary professionals can
start with a simple conversation and evolve to an important and scholarly effort towards an
opportunity for change.
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Reflection on Professional Development
Initially, I felt I did not have the skills necessary to complete this type of scholarly work
but through this program I learned all occupational therapy practitioners have the skills and
responsibility to participate in knowledge translation and scholarly research at some level.
I was able to learn more about being a diligent consumer of research and truly
understanding the application of statistical analysis and study results to real life practice. I
developed more skills in understanding biases and weaknesses of study methods and statistical
analysis. Prior to this program I focused on the conclusions of studies, but realized I needed to
look at the methods and evaluation tools used to better understand how the authors reached
that conclusion. By developing more refined skills in this area, I could truly understand what
research articles provided me with quality evidence-based information and what areas required
more research.
I was also able to recognize my own biases and attitudes and how that influenced my
consumption of information. I was pushed to work on my own belief system and adjust the way
I viewed things to become a more open-minded scholar and professional. I now believe that
the application of research and participation in scholarly knowledge translation is an important
aspect of any occupational therapy practitioners’ professional role. I was able to see that small
contributions and initial conversations were just as important as major research studies.
Recommendations
The future for knowledge translation on my topic of handwriting and adolescents
provides for a rich mix of opportunities. The primary stakeholders that I feel were missing from
my initial audiences include parents, general education teachers, students and community
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members, such as school board representatives. I feel that the understanding that I developed
of Common Core Standards and educational policies is a topic that may not be familiar to many
individuals. By creating awareness and including the most important stakeholders, which are
parents and students, I believe I can influence change within my school district and beyond.
Summary of Needs for Future Knowledge Translation
I know that the literature review I completed and the evidence-based recommendations
I found are important and relevant to current educational practices. Finding accessible and
realistic ways to share this information to stakeholders, such as parents and students, is an
opportunity for a future knowledge translation project. I feel that providing awareness to these
stakeholders will allow me to include their opinions and concerns in my future approaches to
addressing this need in the school setting. Parents as a primary stakeholder in their child's
education will provide me with the viewpoint that I do not currently have as an occupational
therapy practitioner without children in my own school district.
Another pivotal stakeholder is general education teachers. I found through my research
that many teachers do not have the educational background and skills to properly instruct in
handwriting in the school setting. They are further influenced by Common Core Standards and
other curriculum standards which limit their time in the classroom to address handwriting. I
feel that occupational therapy practitioners have a unique background and understanding of
the performance skills required to complete a handwriting task and can provide teachers with
knowledge in this area. By increasing an occupational therapy practitioner’s role in staff
development and education at the district level, there are many opportunities for increasing
the understanding of handwriting instruction and the importance of this occupation in the
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school setting. By incorporating general education teacher knowledge and occupational therapy
practitioner knowledge, efforts to address handwriting skills in the school setting will be
strengthened through an interdisciplinary approach.
Another important audience is district administration and curriculum development staff.
These individuals hold decision-making power within the district and have the ability to
influence change at a broad and top-down level. By educating these individuals using evidencebased research, case studies and review of educational policy, it is hoped that I may be able to
increase awareness and influence change at a district-level in regards to handwriting
instruction.
The opinions and experiences I will be able to learn by including these stakeholders will
help to strengthen my message and refine future goals for educational policy change in the
area of handwriting instruction in the school setting.
One Proposed Future Knowledge Translation Project: The Handwriting Review Task Force:
Handwriting Instruction in ISD 197
Knowledge Users
At the beginning of the process the initial knowledge users will include various staff
members from Independent School District 197. The goal will be to include staff from
curriculum development, general education teachers, special education teachers, and other
related staff members such as occupational therapy practitioners on this review task force. The
goal of creating this task force will include a review of current handwriting instruction used
across the district in both general education and special education settings. It will also include a
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review of practices for related service providers such as occupational therapy practitioners in
the area of handwriting.
The intended knowledge users for the developed presentation from this review task
force would include community members and parents of students in Independent School
District 197 in West Saint Paul, Minnesota.
Main Messages
My Bottom-Line Actionable Message (BLAM) (Barwick, 2008, 2013, 2019) will be to
educate the audience on what Common Core Standards are currently in place in the state of
Minnesota and the current practices of ISD 197 in the area of handwriting instruction. Other
topics to be reviewed will include how these current practices impact students with
occupational therapy services in the school setting.
Knowledge Translation Goals
The goal of this knowledge translation would be to educate parents on the specifics of
the handwriting instruction that their student is receiving in the school setting. It will also
provide an opportunity to educate on and clarify the role of special education services and
occupational therapy practitioners in addressing handwriting in the school setting. Specific
learning objectives will be included in the presentation so the audience understands the goals
of the session.
Knowledge Translation Strategies
The strategy for this knowledge translation project will include a short in-person
presentation that will include information on Common Core Standards, handwriting instruction
and its applications in occupational therapy and special education. This presentation will be
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followed by a short question-and-answer session with the attendees. In order to best provide
this information the presentation will require an interdisciplinary approach to include
occupational therapy staff, general education staff and special education staff. This will ensure
that all information presented is factual and represents current practices across settings and
schools within ISD 197.
Knowledge Translation Evaluation
The evaluation process for this knowledge translation presentation will include a short
survey for attendees to rate how the presentation met the initial knowledge translation goals
or learning objectives. This survey will also include open-ended comment and question
sections to allow for sharing of ideas, such as whether or not parents feel handwriting
instruction is important or suggestions for what they believe the school district could do to
make improvements or changes in this area. These ideas and opinions from community
stakeholders, such as parents, will be important information to include in later presentations to
administration and curriculum development staff members. It will also be important for future
goals in creating change at a district-level to include handwriting instruction so that parent
perspectives are included in developing the strategies and approach for these changes to be
incorporated in the school setting.
Reflection on Covid-19 during the Doctoral Project
As the program came to an end, I was stretched to exercise this new learning and
flexibility with the imposing changes caused by COVID-19. I was again called to reflect on what
was important to me and to remember that there may be bumps in the road, but ultimately
knowledge translation is possible. Due to these changes I was not able to present in person but
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moved forward towards graduation and completion of my projects as possible. It is unknown at
this time if the 2021 American Occupational Therapy Association conference will take place. My
ability to engage my school district in conversations about handwriting and changing curriculum
may need to be postponed until distance learning practices cease. Just because projects may be
put on hold does not mean they won’t be possible in the future.
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